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Lost 
in space? 


It is 20 years since the first Moon 
landing. NASA's successes contin- 
ued with robot craft surveying the 
solar system and the space shuttle 
—until Challenger. With the U.S. 
space program in reassessment, 
which direction should America 
take? NASA wants an expensive 
space station. Some critics say no. 
Authorities on both sides of the 
question debate. Page 63 
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POPULAR SCIENCE got hold of a wily 
bunch of 4 x 4 mini-trucks, treated 
them mean, then ran them through 
the rough to see which could with- 
stand the torture best. | 33 
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Smarter 
radar 


Conventional radars have a flaw: 
They can't positively identify air- 
craft targets. Today unconventional 
radar and advanced signal-process- 
ing programs can help identify im- 
ages to prevent the shooting-down 
of passenger jets. Page 78 


Drywall 
innovations 


No-tape wallboard, preformed trim 
and arches, metal clips to form 
joints: An influx of handy products 


makes drywall work easier. Page 84 
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Space! 

Can you remember how exciting the 
future seemed in those heady days 
when a limitless adventure lay just 
ahead? It grabbed the imagination of 
| people working for this magazine. In 
1962 Managing Editor Red Rowsome 
resigned to join the NASA team. I re- 
member him describing it as the most 


exciting adventure in the history of the | 


world and saying “I just have to be a 
part of it.” A short time later former 
Editor-in-Chief Howard Allaway also 
became a part of NASA. 

In those years we also recruited 
Wernher von Braun, who wrote a 
monthly column on space in POPULAR 
| SCIENCE for many years and then major 


articles several times a year until his | 
death in 1977. Von Braun, despite his | 


controversial beginning in the Hitler 
era, was one of the chief architects of 
the American space effort —a rare com- 
bination of visionary, engineer, and 
manager who could make it all work. 

Much has happened since then. 
Countless scientific satellites into 
Earth orbit, to the sun and Moon, to 
Mercury, Mars, Venus, Jupiter, Saturn, 
even Uranus. The Mercury and Gem- 
ini programs. Skylab. Russian cosmo- 
nauts in space for months on end and 
Russian unmanned scientific vehicles 
to the Moon and planets. Twelve sets 
of footprints left on the Moon by six 
gallant Apollo crews! 

And the loss of Challenger and her 
crew. 

A curious thing has happened over 
the years. From the announcement in 
1961 by President Kennedy that send- 
ing men to the Moon and bringing 
them back was a national goal to the 
first Moon landing in 1969, there was 
a building excitement, a growing na- 
tional spirit and commitment. Since 
that day, the national mood has gone 
the other way. 

Today national space policy is adrift. 
NASA has approved and funded space 
programs, but has developed little in 
the way of a cohesive national goal. 
There is talk about the proposed space 
station, a Moon base, about a trip to 
| Mars—perhaps in cooperation with 
the Russians—about scientific explo- 
ration of Earth, the Moon, sun, solar 
system, and universe. But nothing ap- 
proaching the unified national goal 
that existed following 1961. And cer- 
tainly there has been no rekindling of 
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What's News 


the spirit that was so striking then. 

The editors of PoPuLAR SCIENCE 
think that this, the 20th anniversary 
of the first Moon landing, is an appro- 
priate time to discuss the issues and 
the debate growing around them. The 
piece that appears in this issue was a 
team effort. Stuart Brown was the prin- 
cipal writer, traveling around the coun- 


try over a period of months talking to | 


the leading authorities in space explo- 
ration. Dave Houser and Tom White 
worked long and hard to meld the long, 
multi-faceted, complex array of ele- 
ments into a unified and graphically 
coherent whole. We hope the piece says 
something valid, honest, and useful, 
and that it will contribute in a mean- 


ingful way to the national debate over. 


our proper role in space. 

The article goes into enough history 
of the Space Age to set the scene. But 
most of it presents the options—often 
controversial—open to us. We selected 
six highly qualified and highly re- 
spected American space authorities— 
and one Russian— who hold carefully 
reasoned positions. Their thoughts, 
opinions, and convictions supply a com- 
plete range of options. 

With this information you'll be able 
to come to your own conclusions as to 
what course we as a nation should fol- 
low. The editors of PoPULAR SCIENCE 
have done that, and we lay out our 
views in the paragraphs that follow. 


The views projected in the article | 


reflect the vigorous and sometimes ac- 
rimonious debate over where America 
ought to be heading in space. Several 
reasonable courses of action emerge 
from this spirited dialogue. Two dif- 
ferent scenarios are possible, depend- 
ing on how much money the American 
people want to spend. 

Scenario 1l. For approximately the 
current budget level—about one per- 
cent of the national budget — we could 


| launch and maintain what former as- 


tronaut Sally Ride has called mission 
to planet Earth. This would be a com- 
prehensive network of Earth-observing 
satellites surely needed at a time 
when man’s actions apparently have 
begun to change the global environ- 
ment for the worse. Space-based mon- 
itoring of pollution, the climate, forests 
and crops, the ozone layer, and scores 
of other phenomena is an indispens- 
able tool for deciding in what ways we 
may have to modify our activities. We 
should get on with it. 

Continued 
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The IRT? Difference 


A police radar signal i is often buried by 
microwave "noise", making it invisible to 
ordinary superheterodyne detectors. Image 
Rejection Technology® however, reduces 
this surrounding microwave "noise" 
making the same police radar signal visible 
for early detection. 
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radar, now increasing in use throughout 
the U.S. and Canada. And VECTOR 3 also 
effectively reduces false alerts from non- 
police sources without any loss of sensitivity 


|^ Road & Track 's recent test of currently 
available radar detectors, BEL VECTOR 3 
rated number one in both K and X band 

sensitivity. Rarely is one radar detector best 


in both K and X bands. In fact, VECTOR 3 
posted the highest K and X band sensi- 
tivity levels ever recorded! The results 
confirm BEL's performance advantage: 


"^. Mector 3 maintains a BEL tradition of 
excellent sensitivity, posting the 
highest figures in this survey for both 

K and X band radar." Road & Track, Nov '88 


It's now clear. BEL technology offers 
unmatched performance. And with today's 
sophisticated radar equipment, nothing is 
more important than the best possible 
performance. 


VECTOR 3's performance edge is 
achieved by adapting a technology used in 
military satellite communications. We call it 
Image Rejection Technology® or IRT®. And 
through its use, VECTOR 3 provides a level 
of sensitivity unequaled by any other radar 
detector manufacturer—a definite advan- 
tage for detecting Instant On or Pulsed 
radar. And when Instant On or Pulsed radar 
is encountered, VECTOR 3 warns you with 
a separate audio alert. 


But outstanding sensitivity isn't your only 
advantage. VECTOR 3 also detects Ka band 


to police radar. 


| Laboratory Tests* 
Sensitivity, dBm/cm* 
X-band K-band 


an ЖЩ: 
104Л...... . 93.9 
112.9.......106.8 
Hat .. 107.8 
АТА... 110.8 
1084. ...... 108.8 


BEL Vector 3 . 


Audiovox RX-4 . ... 
Cincinnati Microwave 
Escort 


Fulron i 0900. 
Kraco KRD-16 


Maxon RD-25 . EAD 
Radio Shack Micronta 

Road PatrolXK........ 107.6 er ..106.0 
Uniden RDOXL | 


Average unit | 

Source: Road & Track, Nov. 1 098 
*Conducted by Advanced Product Evaluation 
Laboratory, Inc. 


BEL VECTOR 3 is the only unit in this test that also 
detects Ka band radar. 


How a conventional VECTOR 3 with IRT® 
superheterodyne sees the same signal 
radar detector seesa clearly by reducing 
police radar signal. | microwave "noise". 


Performance this complete also includes 
a long list of features that makes driving 
with VECTOR 3 easy and convenient. 


VECTOR 3 is only $279.95 and comes 
with a full one year warranty on parts and 
service. To order your VECTOR 3, or to 
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1-800-268-3994 Canada 


New European 3 Band radar detectors are now available. Please 
inquire for more information. 
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What’s News Continued 

We can also pursue planetary explo- 
ration and space science. Robot craft 
like the Vikings, Voyagers, and Pio- 
neers have yielded tremendous knowl- 
edge about our solar system, along 
with some breathtaking video snap- 
shots of the planets. And they have 
been cost effective. This year's belated 
launches of Magellan to Venus and 
Galileo to Jupiter end an 11-year hia- 
tus in a field where the United States 
has excelled. Continuing these mis- 
sions of discovery deserves strong 
| support. These two broad programs— 
mission to planet Earth and space 
sciences— could even be expanded with 
no greater expenditures if most satel- 


lites were launched with expendable | 


vehicles and the expensive shuttle were 
used only where essential. 


Scenario 2. If the country were will- | 


ing to commit greater resources— 
perhaps two percent of the national 
budget—then we could begin pursu- 
ing either of two far-larger missions: 
establishing a base on the Moon or 
launching manned visits to Mars. The 
Moon base and Mars mission are big- 
ticket items: Either one could cost $100 
billion. Either would require a space 
station as an intermediary step. We be- 
lieve that current policy, however, 
which favors building a space station 
without a clear purpose or demonstra- 
ble need, is misguided. 


If the goals outlined above sound fa- | 
miliar, it is because they were the cen- | 


terpiece of Sally Ride's well-reasoned 
report to NASA on redirecting the 
space program. She suggested that 


learning to live on the Moon and ex- | 


tracting resources such as oxygen from 
its soil would make a logical stepping 
stone on the way to an eventual human 
presence on Mars. There is a certain 
cautious logic to this approach. But 
how can it compete with the thrill of 
adventure inherent in sending people 
to explore the dusty red canyons of 
Mars? 

Carl Sagan and Bruce Murray, 
founders of The Planetary Society, 
argue that there are no technical bar- 
riers to a manned Mars mission that 
couldn't be resolved on the planned 
space station. Chief among these are 
the questions of human tolerance for 
prolonged micro-gravity conditions, 
and whether artificial gravity may be 
necessary to maintain the health of 
long-distance space-farers. If NASA 


and the president decide that a manned | 


Mars mission is the way to go, then 
the space station should be built and 


| configured to conduct this necessary 


preliminary research. 


But should we really undertake a | 


manned mission to Mars? Proponents 
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point out that it is the only planet with 
a chance of someday sustaining human 
life, and therefore the logical choice for 
human visitation. There is a valid 
scientific component to such a program 
too, although robot craft could accom- 
plish many of the research tasks far 
less expensively—if scientific yield per 
dollar is the only criterion by which 
the effort would be judged. 

But another harvest could be reaped 
from a Mars mission: political gains 
in the international arena. A moder- 
ately paced 30-year cooperative Mars 
project with the Soviet Union and other 
nations could provide benefits, which 
more than justify the investment re- 
quired. Costs would be shared by the 
participants, and the incentives to con- 
tinue to get along with one another 
over the span of such a lengthy and 
publicly visible program might well 
spill over into other spheres of activ- 
ity. Who knows, the partner nations 
might even be able to agree to redi- 
rect some money from military pro- 
grams toward funding a humans-to- 
Mars venture. 

The Soviets are certainly itching to 
get to Mars. They have an ambitious 
program of unmanned missions to the 
Red Planet underway, although the re- 


| cent failures of their two probes to the 


Martian moon Phobos have dealt a 
blow to this effort. Still, the Soviets 
are considered the world’s leaders in 
manned space flight. And we know 
they want us to go with them to Mars— 
Mikhail Gorbachev has repeatedly said 
so. The president ought to direct NASA 
to begin talking with the Soviets and 
the other nations with active space pro- 
grams about this exciting prospect. 
Tosummarize: The editors of POPULAR 


| SCIENCE believe that if spending is to 


stay at or near current levels, we should 
build and expand our programs of mon- 
itoring Earth from space and sending 
scientific probes throughout the solar 
system and beyond. 

But we also believe that it would be 
in the best interest of the country and 
the world if we were to launch a 30-year 
program leading to the manned explo- 
ration of Mars in cooperation with the 
Soviet Union and other governments. 
A space station is a necessary inter- 
mediate step. Such a program would 
give a sense of national purpose and a 


scientific bonanza, and it would im- 


prove the chances of world peace. 
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The 1989 Car of the Year comes with a supercharged 3.8 liter V-6, 
over 200 bhp, a choice of fifteen options and just one make of tires. 


For 1989, the Motor Trend 
magazine Car of the Year is 
the Ford Thunderbird SC. 

And every Ford Thunderbird 
SC comes equipped with just 
one make of tires: the Eagles 
from Goodyear. 

Because, as the engineers 
at Ford know, there really is a 
difference in performance tires. 

It is a difference that ultimately shows itself in 
the most critical area of all: the “contact patches” of 
your tires where your car meets, grips, and responds 
to the road. 

During the Motor Trend tests, the cars equipped 
with Goodyear Eagles outperformed the cars with 


A Goodyear Eagle 
“contact patch?" Where 
an Eagle demonstrates 
its superiority. 
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other tires. In acceleration, in braking, in handling, 
in cornering force. And in overall ride and drive. 

Much of the success of Goodyear Eagle street 
radials comes from Goodyear’s overwhelming 
success in worldwide racing. 

Last year, competing against 12 other tire 
companies, Goodyear racing Eagles won 83% of 
the events in which they were entered. 

And the knowledge we gain on the track, we 
apply to our high-performance street radials. 

So it’s no wonder that Goodyear Eagles are 
chosen by more car makers for their top-of-the-line 
performance cars than any other tires. 

Or that for five of the last six years, the Motor 
Trend Car of the Year has come equipped with just 
one make of tires: Goodyear Eagles. 


GOOD? YEAR 


BECAUSE THERE REALLY IS A DIFFERENCE. 
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Science Newsfront 


This Caltech computer graphic shows how different layers within the sun rotate with different periods. 


Solar revolutions 


A new and radically different picture 
of the motions within the sun has re- 


sulted from studies carried out by Dr. | 


Ken Libbrecht, an astrophysicist at the 
California Institute of Technology. 
Astronomers have long known that 


| the sun—a ball of hot gas—rotates 


more slowly at the poles (once in 36 
days) than at the equator (once in 25 
days). But until now, no one has been 
able to measure rotation rates below 
its surface directly. Libbrecht used a 
technique known as helioseismology, 
analysis of sound waves traveling 
through the sun's interior, to measure 
these motions down to a depth of 
260,000 miles, which is 60 percent of 
the way to the sun's center. 

One surprising result: Rotation rates 
characteristic of the surface extend 30 
percent of the way to the center. That 
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| depth lies just below the convection 


zone, which, Libbrecht says, “is a re- 
gion of violently turbulent motion of 
the sun's gaseous plasma.” But below 
that level, the interior rotates almost 
as if it were a rigid body with a period 
of about 27 days. The cutaway picture 
of the sun on this page shows how solar 
rotation varies with depth and latitude. 

How does one detect sound waves in 
the interior of a body some 92 million 
miles away? The turbulent solar inte- 
rior produces oscillations of the sur- 
face. Libbrecht used a special telescope 
at Caltech’s Big Bear Solar Observa- 
tory to measure the Doppler shifts of 


light as areas of the surface advanced | 


and retreated from a viewer on Earth 
during these oscillations. Light from 


a receding area is shifted toward the | 


red end of the frequency spectrum; 
light from an advancing sector is blue- 


shifted. 


"These results about the suns inter- 
nal rotation are interesting to me,” 
says Libbrecht, “because one would as- 
sume that the sun’s rotation would be 
fairly simple. After all, it’s just a self- 


gravitating blob of gas. But the fact | 


that the internal rotation of the sun is 


fairly complex... shows that we just | 
don't understand turbulent convection. | 


That goes for a bowl of soup as well as 
the sun... Turbulent convection is a 
very widespread phenomenon, and it's 
important to try to understand it.” 


Smallest prism 


Physicists at the National Institute of 
Standards and Technology in Boulder, 
Colo., have made the world's smallest 
optical prism. The tiny sliver of glass, 
barely visible to the unaided eye, is 
only 51.00 inch on a side—about the 
thickness of a sturdy sheet of paper. 


А. 
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The need for such a mite? Design- 
ers of integrated optics systems must 
measure the light-propagating proper- 
ties of hair-thin optical fibers. To do 
this efficiently within an integrated 
micro-optical circuit that may jam doz- 
ens of components in a space a centi- 
meter on a side or less requires a 
minute prism for the test probe. The 
prisms may also some day serve as 
working elements of such circuits. 

The finicky technique of grinding the 
miniature prism was developed by 
Zongjian Sun, a visiting scientist from 
Shanghai, and Robert Gallawa. 


Copper plating plastic 


| A new and improved method of copper 


plating items ranging from circuit 
boards to the bases of plastic coffee pots 


| has emerged at the General Electric 


Research and Development Center in 
Schenectady, N.Y. In the photo at right, 
chemist William V. Dumas demon- 
strates the technique, which a GE 
spokesman says results in a bond twice 


| as strong as those resulting from tra- 


ditional methods. The new proprietary 


| process achieves a chemical bond be- 


tween copper and plastic, rather than 
a mechanical one. 


Too close for comfort? 


"On the cosmic scale of things, that was 
a close call." 

Dr. Henry Holt was describing the 
passage of asteroid 1989FC within a 
half-million miles of Earth. Holt is a 
University of Arizona astronomer who 
discovered the unnerving object in a 
pair of photographic plates taken an 
hour apart by the 18-inch Schmidt tele- 
scope of Caltech's Mount Palomar Ob- 
servatory in California. When Holt 
looked at the two plates merged in a 
stereo microscope, he detected the as- 
teroid by the trail of light it left. “I 
knew it was traveling fast," says Holt, 
“by the elliptical spot it created.” 

Subsequent observations by Holt and 
other astronomers pegged the aster- 
oid's speed at about 46,000 mph and 
determined its orbit, which is highly 
elliptical. It will cross Earth's orbit 
again in October, but at a greater dis- 
tance than the 500,000 miles of its last 
encounter. That was the closest call of 
any Earth-crossing object since aster- 
oid Hermes in 1937, which passed at 
about the same distance. 

Astronomers have estimated 1989- 


| FC's diameter to be more than half a 
| mile. If it had collided with Earth, says 
| NASAs Dr. Bevan French, the impact 
| would have been powerful enough “to 


destroy a good-sized city" and leave a 


crater 5 to 10 miles wide. Many scien- 
tists believe that periodic collisions 
with asteroids or comets have caused 
repeated mass extinctions on Earth, in- 
cluding one about 65 million years ago 


| that is associated with the disappear- 


ance of the dinosaurs. 

Holt made his discovery while 
working on a NASA-funded U.S. Geo- 
logical Survey project, headed by Dr. 
Eugene Shoemaker, to find and track 


previously unknown Earth-crossing as- | 


teroids. Asteroid 1989FC is one of some 
30 such bodies that are known; astron- 
omers estimate that there may be from 
several hundred to a thousand others. 


Trés, trés vite 


The official world train speed record, 
until now held by the West German 
ICE at 252.8 mph, has been broken by 
France's train Atlantic TGV (which 
| stands for "trés grande vitesse," or | 
"very high speed"). According to a re- 
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port in “French Advances in Science 
and Technology,” published by the Sci- 
ence and Technology Office of the 
French Embassy, the French speedster 
was clocked during routine tests at 
254.8 mph, and its designers believe 
it can reach 270 mph—more than the 
anticipated 250 mph of West Germa- 
пу'ѕ experimental maglev train. But 
when the Atlantic TGV begins its 
Paris-to-Tours run in September, it will 
be held to a lumbering 180-mph max. 


First Z at Stanford 


The elusive Z, the heaviest elementary | 


| particle known and a keystone of the 


best theory of particle physics to date, | 


| has finally been detected at the Stan- 
| ford Linear Collider. First predicted in 


the 1960s, and discovered in 1983 in a 
Nobel Prize-winning experiment at | 
CERN in Geneva, Switzerland, the Z 
has been grudging in its appearances; 
Continued 


General Electric chemist William V. Dumas demonstrates a new technique for 
copper plating plastics, such as circuit boards. The new process creates a chemi- 


cal bond instead of a mechanical one. 
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Obviously, the car eating up 
the road above is no ordinary 
Subaru. In fact, it’s a car designed 
to be like no other car. | 

Its the new Subaru Legacy.” 
The largest, most powerful Subaru 
ever built. 

And if you can look beyond 
its gracefully sculptured body 
design, vou'll find a wealth of 


engineering marvels. Perhaps none 
more impressive than its 16-valve 
horizontally opposed aluminum 
engine. An engine created for 
maximum acceleration and power. 
With minimum vibration and 
noise. An engine so rare its design 

can only be жи] on two other 
cars: Ferrari Testarossa and 
Porsche 911. 


Of course, what good 15 tre- 
mendous power without the ability 
to properly control it. Accordingly, 
the Legacy boasts such strong 
suits as a maximum stability sus- 
pension system, electronic auto- 
matic transmission for maximum 
efficiency, and standard 4-wheel 
disc brakes. 


Furthermore, you can pur- 


© Subaru of Ame rica, Inc. 1989. *Suggested retail price. Does not include dealer preparation, inland transportation, taxes, license and state or title fees. Dealer's actual price may vary. 


. chase a Legacy with road 
holding front wheel drive or 
the world’s most advanced 
computerized full time four wheel 
drive system. For the ultimate in 
traction control. 

| As exhilarating as the Legacy 
is on the road, it's equally impres- 
sive from within. Fact is, the 

' Legacy takes all those cars that 


Даша to be “space vehicles” to 
task. It not only provides more 
interior and trunk room than ever, 
it provides it in a remarkably luxu- 

rious setting. 

And starting at about 
$12,500;* the Legacy proves there 
is also strength in numbers. Rather 
reasonable ones at that. 

Finally, the Legacy continues 


р 


in the Subaru tradition of reliable, 
durable cars. Which means it’s one 
new car that will help you avoid 
buying something else that comes in 
a new maximum strength: aspirins. 


Subaru Legacy 


From About $12,500 


Science Newsfront connues 


| This hypodermic syringe, developed by 
Johns Hopkins physicians and engi- 


only a few hundred have been manu- 
factured at CERN and at Fermilab 
| near Chicago. To understand the fun- 
damental forces of nature, physicists 
need to know much more about the 
properties of the Z, and for this they 
need to analyze the behavior of many 
thousands of the particles. The near- 
three-mile-long SLC, which collides 
head-on beams of high-energy elec- 
trons and positrons, was designed to 
be a "Z factory" to provide physicists 
with enough particles to study. The de- 
vice is located at the Stanford Linear | 

Accelerator Center in Stanford, Calif. 


One-time throwaway 


The new hypodermic syringe in the | 
photo above is a throwaway, like mil- | 
lions of others, but with a difference. 
This one is non-reusable. Discardable 
syringes that are meant to be used only 
once are often plucked from the dis- 
card pile and used many times over, 
especially by i.v. drug abusers. As such, 
the devices are a major spreader of in- 
fectious diseases, including hepatitis 


NASA’s fluid dynamics research en- 
ables engineers to predict the perfor- 


16 | POPULAR SCIENCE 


Lewis Research Center in Cleveland | 


to predict the behavior of components 
that will be used in the high-speed pro- 
pulsion systems needed for long-range 


supersonic flight. The image shows a | 
mid-blade cross section through one | 


stage of an axial-flow compressor with 
the rotor blades on the left and the sta- 
tor blades on the right. The flow moves 


| from left to right, and the pattern cor- 


responds to a speed of Mach 2.7. 
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neers, cannot be reused. The design 


prevents the spread of infection. 


| B. The government estimates that 25 


percent of the AIDS cases in the United 
States result from such practices. 
Now Johns Hopkins Applied Phys- 
ics Laboratory in Laurel, Md., and 
the University's Biomedical Engineer- 
ing Department and School of Public 
Health and Hygiene, both in Balti- 
more, have invented a syringe that is 
cheap and disposable, but can't be used 
more than once. The secret is a small 


| disc made of a special hydrogel poly- | 
mer with a tiny hole in its center. The 


disc is inserted in the syringe's barrel 


| just behind a sealed-in-place needle. 


When the plunger is pushed, forcing 
liquid through the disc, the hydrogel 
begins to absorb water and swell. In 
Just 2 to 20 minutes (the interval can 
be designed into the disc) the hole and 
| the needle are completely blocked, ren- 
dering the syringe useless. 


Graphing supersonic speeds 


The computer graphic below is a sam- 
ple of the kind of computational fluid 
dynamics being performed at NASA's 


mance of high-speed propulsion-system 


components like this compressor. 


Don't be surprised to hear an order for 
a cheeseburger with soy sauce at your 
local greasy spoon. Some of the more 
piquant news from last April’s meet- 
ing of the American Chemical Society 
in Dallas concerned the discovery of 
anti-cancer agents in beef, cheese, and 
fermented (Japanese-style) soy sauce. 

The research was reported by Dr. Mi- 
chael W. Pariza, director of the Food 
Research Institute, University of Wis- 
consin, Madison. His group had found 
last year that beef, cheese, and other 
dairy products contained a cancer in- 
hibitor in the guise of slightly altered 
forms of fatty acids, an agent they 
dubbed CLA, for conjugated linoleic 


| acid. More recent experiments have 
| shown that CLA is capable of limiting 
| the development of both skin cancer 


and cancer of the forestomach in 
mice. Pariza believes CLA may be 
anti-carcinogenic because it is a good 
anti-oxidant. Cell damage through ox- 
idation has long been considered to 
play a role in the aging process and 
tumor formation. CLA may also be 
unique among anti-carcinogens in that 
it is absorbed directly into the mem- 
branes of the cells. Cheez Whiz, inci- 
dentally, is the richest source of CLA 
among the cheeses tested; it has 4.5 
times as much as the runner-up, 
Parmesan. 

Pariza has not yet been able to iso- 
late and identify the anti-cancer agent 
in fermented soy sauce, but recent ex- 
periments, again with mice, indicate 
that adding it to the diet significantly 


reduced the incidence of tumors. 


Does all this mean the populace 


is now free to succumb to a lust for | 


cheeseburgers or sushi with soy? 
Hardly. Diets rich in the saturated fats 
found in beef and cheese can contrib- 


| ute to health problems, including car- 


diovascular disease. And salt-loaded 
soy can contribute to hypertension in 
susceptible individuals. No one yet 
knows how much CLA needs to be in- 


|| gested to confer any benefit to humans, 


and it is certainly doubtful that the 
health risks of these foods. would be 
offset by a potential gain. 


— 


NOW YOU CAN 
HAVE A GREAT 5 
IN YOUR DASH. 


| car U) PIONEER 
„ Û PIONEER „ое Жл KE2022 In-Dash ЕТЕ AM/FM 
dc ш 4 Stereo/Cassette. 
— | Auto reverse, 15 station presets, locking fast 
T » it | pr е | forward and rewind, liquid crystal display. 


DUARTZ-PLL ОТА SrNTHESZER kE Oa 


SR300 AM/FM Stereo/Cassette. 
Compact unit with fast forward, eject 
switch, stereo indicator. For many 
cars, light trucks. 


SALE 000 - SPARKOMATIC iar suc 


() PIONEER 
TS6930 6" x 9" Dual-Cone Rear 
Deck-Mount Speakers. © 
| 120-watt output. 7.8-02. | 
strontium magnets. 


ae 5900 


SPARKOMATIC. 

KS4 4” Dual-Cone 
Door-Mount Speakers. 

| 80-watt peak power system. 


| SALE 1499. 


On sale June 25 through July 15 
at most K mart stores across the U.S: A. 


Kmart Auto Sound.” J _ Cale n 


нея an i e ЕТ | SONY. 

= = m ESR11 AM/FM Stereo/Cassette. 
PLL quartz tuner, 18 station presets, 
and seek function. 


ET1080 ETR AM/FM 
Stereo/Cassette. 

With 3-band graphic equalizer and 

12” x6" soft-touch push-button tuning. 


© OFF VOLUME 
© BALANCE 


SR38 AM/FM Siero) /Equalizer. 
With 5-band graphic equalizer, 4-way 
fader, night illumination, local/ 
distance switch, and fast forward. 
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(D PIONEER 
TS1011 Maxxial 4" Dual-Cone 
Door-Mount Speakers. 
Strontium magnets and 
60 watts of n 
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: HE = IIT AC | PAIR 
CX300 Mini Surface-Mount 
Coaxial 2-Way Speakers. 
High power capacity. With wiring and 
mounting hardware. 


SALE 2490, 
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(5 PIONEER 


KP2220A AM/FM 
Stereo/Cassette. 

Auto replay, fast forward, 
rewind and balance controls. 


OronceR | SALE 11900 


- = — _—— 
54 Б 7 B SU [12 [4 16 agi: Hz 


TAPE mo 


AUDIOVOX: 

AV932 AM/FM Stereo/ Cassette. 
Electronic tuning, 12-station memory, 
seek, quartz clock, and 

10-watt “gun 
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AVXKB2 се Mott 3-Way 
Speaker System. 

150 watts of max power per pair, with 
8" woofer, 3-1/2" tweeter, easy- 
connect terminals. 


“2999 
PAIR 


SPARKOMATIC. 9440 4” Surface-Mount 
SK692 6" x 9" 3-Way Speakers. 
Deck-Mount 2-4" with 3/4" woofer, dome 
Speakers. midrange tweeter and 120 
Coaxial speaker set with 100 watts watts peak power per un 


of ie power. SALE 5 Q00 
— "SALE 1999 PAIR 
PAIR 
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On sale June 25 
through July 15 

at most K mart stores 
across the U.S.A. 


SUMMER SALE. 


WH225 Radar Detector. / - “= 
3-segment LED array, low-level signal S C9br 20PLUS ™™ 
monitoring- alert to pulse signals - X $ м РА SLE E EN 32 hend 
and K band monitoring. Cobre: | NE. A i 
| C20 40-Channel CB | ААА ~ 
SALE 6900 Radio. Digital readout, [ 
| electronic tuning, and : : 
LED meter. я _ 


YOUR EL 
CHOICE 4900 
SALE EACH TEM 


(3 
C39 PLUS 
Emergency CB Radio. 
40 channels, no installa- 
tion required. 


Roof or magnetic-mount 
CB antennas... SALE 
ом orr Whistler 225 cny 13.00 EACH 
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Not available in CT or VÀ. 
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AMP760CS 40-Watt Graphic RAPHIC EQUALIZER BOOSTER 
Equalizer / Amplifier. 

Dual LED power meters. Front/rear 
fader control, CD input control. 
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` Automotive Newsfron 


By DAN McCOSH Detroit Editor with Timothy O. Bakke and Don Sherman in Portland, Ore., David Scott and 


| Engineering tour de force 


Mercedes' long anticipated replace- 
ment for its 18-year-old SL line recent- 
ly premiered at the Geneva Auto Show. 
The two-seat convertible sports car is 
an engineering and safety showcase 
that will come in three versions, in- 
cluding the V8-powered 500 SL shown 
in cutaway form above. The most in- 
novative safety feature of the new SL 
is a retractable U-shaped steel roll-over 
bar that automatically deploys when 


=, 


Two possible Buick high-output engines: The supercharged 
3800 V6 for prototype Regal (left) increases power by 100 


a control unit, which monitors the car's 
acceleration, roll angle, and rear-wheel 
position spring rebound, senses the car 
is likely to flip over. Deployment time 
is 0.3 second, although a cockpit- 
mounted switch will release the roll 
bar, albeit much more slowly. 

The SL models will have V8 (above) 
and in-line six-cylinder engines, with 
four valves per cylinder, a new adap- 
tive damping suspension system, trac- 
tion control, anti-lock disc brakes, and 


| front-seat air bags for the driver and 


=, 


Herbert Shuldiner in Geneva, Switzerland, and Brian Nadel in Santa Fe, М.М. 


A phantom view of the new Mer- 
cedes Benz SL shows its auto- 
matically deployed roll bar in 
front of a canvas top. The SL has 
four-piston fixed caliper disc 


| brakes and air bags. Its new five- 


liter engine (top) has four valves 
per cylinder and four camshafts. 


passenger. An added feature is an extra 
30 minutes of heating for the car's inte- 
rior after the ignition has been turned 
off. A button activates the system, 
which circulates heated engine cool- 
ant through the heater core for up to a 
half-hour. The car is scheduled to go 
on sale this fall as a 1990 model. 


Buick future cars 


Car enthusiasts can only argue about 
the merits of front-wheel versus rear- 
Continued 
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hp. The turbocharged 3.8-liter V6 used in a rear-drive ver- 
sion of the Reatta (right) puts out 245 hp. 
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ity for front-wheel drive. A 230-hp 


| wheel drive. A company the size of 
| General Motors can try them both and 
decide which is best. 

That’s why I was on a test track 
near Phoenix recently, driving several 
engineering exercises concocted by 
Buick engineers to settle a couple of 
lingering questions about what the 
next generation of Buicks ought to be 
like. 

Two of the most interesting exam- 
ples were rear-wheel-drive versions of 
a Reatta and Regal, both normally 
front-wheel-drive cars. The installa- 
tion of the drive shaft and rear axle 
took surprisingly little room out of the 
rear of the car, but the extra space 
needed for the transmission intruded 
between the driver and passenger. 

The big surprise was the small 
change in handling characteristics in 
the rear-drive versions as compared 


with the front-drive cars. As expected, | 


it was easier to control the attitude 
of the rear-drive cars in a corner with 
the throttle, but the stiff suspension 
tuning of these prototypes made the 
ride quality of the stock cars seem su- 
perior by comparison. 

The rear-drive Reatta was powered 
by a 245-horsepower turbocharged 3.8- 
liter V6, putting it several notches 
above the stock Reatta in raw accel- 
eration. The standard front-drive 
‘Reatta’s 3800 V6 engine is rated at 
| 165 hp. At times the Reatta seemed 
hard to control, while the same engine 
in the Regal was less of a handful. 

Along with the rear-drive exercises, 
Buick re-engineered a front-drive Re- 
gal with a lively supercharged 3800 
V6. The Eaton-made blower boosts the 
engine to 230 hp, and it was the most 
responsive power-train package in the 
group. 

In a front-drive Reatta, the high- 
| boost turbocharged engine was a po- 
tent power plant. But its 245 hp proved 
difficult to handle as the car approached 
the limits of power-handling capabil- 


Light for the Ghia Via's headlights is 
piped by fiber-optic strands from a cen- 
tral source to remove design constraints 
imposed by headlamp units. 
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low-boost version was both quick and 


| manageable. 


But probably the most bizarre com- 
bination of car and power train came 
about by pairing an Electra Estate 
Wagon with a turbocharged 3.8-liter 
V6 engine rated at 328 hp. That's 
more than double the output of the 
wagons stock five-liter V8. Buick says 
this souped-up grocery carrier can ac- 
celerate to 60 mph in just over five 
seconds. 


The power- and drive-train combi- | 
| nations signal that Buick is aiming at 


a performance market, but also that it 
is undecided as to how far to go. More 
power for both the Regal and Reatta 
is a certainty, but major changes to 
the drive line could prove to be too 


expensive for the potential perform- 
ance benefit. 


Via lux 
The fiber-optic headlights incorporated 


in the sleek body work of the Ghia Via | 


from Ford of Europe's design studio 
in Turin, Italy, show the possibilities 
of using a single light source for a va- 


riety of automotive lighting. A сеп- | 


tral 150-watt projector-type light 


mits the light through fiber-optic 
cables to the headlights, instru- 


Should there be a failure, a re- 
dundant central bulb avoids a 
total blackout. Two bundles of 
nine slender strands of optical- 
quality glass bring light to the car's 
ultra-low-profile units at the base of 
the windshield for optimum efficiency. 
They also open up new possibilities 
for aerodynamic engineering by re- 
moving the standard headlights. Less 


lighting clusters provide a beam equiv- 


source in a fan-cooled box trans- | 


ment panel, and rear lights. 


than one-half-inch deep, the nine-point 


alent to standard halogen lamps and 
can be programmed to operate as fog | 
or spot lights. 

The instrument panel is illuminated 
by advanced technology that creates 
a phantom effect where the illumi- 
nated needles appear to float. Addi- 
tional strands pipe light to the Via's | 
thin tail, saving trunk space. 


European powerhouse 


With the 380-hp LT-5 engine for the 
Chevrolet Corvette ZR-1 ready for pro- 
duction, Lotus has engineered a super- 
powered Opel Lotus Omega. This is 
the latest instance of collaboration be- 


| tween the British maker, General Mo- 


tors, and GM's German affiliate, 
Opel. With twin turbocharg- 
N ers and intercoolers fit- 


A look inside the Opel Lotus Omega 
sedan shows a twin turbocharged six- 
cylinder engine that has been tuned by 
Lotus for an output of 360 hp. A rear 
airfoil deploys above 100 mph, increas- 
ing downthrust of this high-powered 
sedan for increased stability. 


ted to a 24-valve head, the Opel Ome- 
ga's 3.6-liter straight-six engine de- 
velops 360 hp at 5,500 rpm. An abun- 
dant 295 pound-feet of torque is avail- 
able at just above 2,000 rpm, and the 
engine has a total torque rating of 375 
lb.-ft. 

Drive power to the rear axle is 
through a six-speed transmission with 
five closely spaced lower-gear ratios 
and a tall overdrive top gear for high- 
speed cruising. The ZF gearbox was 
originally built for the Corvette ZR-1 
and has similar torque capacity. Input 
is through an unusual clutch where 
the diaphragm spring is pulled rather | 
than compressed. This reduces pedal 
effort and allows for high clutch en- | 
Continued | 
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YOU HEED. 


— Chuck Yeager 
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Hoi weathers pure misery on batteries. Sets ‘em up for 
the winter kill. 

But Delco Freedom Batteries have more than enough cold cranking amps to start 
whatever you drive. Day after day. Month after month. 

They'll do it without maintenance. And the built-in “green eye" lets you know the 
state of charge at a glance. 

There's a Delco Freedom or Dura Power Battery for virtually every car and truck, 
both domestic and imported. The limited warrantys good nationwide. Check it out where 
you buy. ii | 

For the retailer nearest you, just give me a call at 1-800-AC-DELCO. GENERAL MOTORS CORPORATION 


AC-DELCO. THEY ООП Т JUST HT. THEY MATCH. 


gagement pressure. The four-door body 
of the Opel Lotus Omega (badged the 
Lotus Carlton in Britain) is distin- 
guished by its flared wheel arches and 
large front and rear spoilers. The tail 
spoiler extends above 100 mph to in- 
crease downthrust for greater stability. 


From track to street 


The chunky, high-waisted Alfa Romeo 
ES 30 with its bulging windshield and 


— 
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Under the bulky composite body of the 
Alfa Romeo's ES 30 sports coupe is a 


lively V6 engine. 


peephole windows will not win many 
points for styling, but it packs a 210- 
hp engine under the hood and has a 
race-bred suspension for enhanced 
handling. Alfa Romeo reports a 0-to- 
60-mph time of just under seven sec- 
onds and a top speed of 152 mph. The 
three-liter V6 engine drives the rear 


| wheels through a rear transaxle that 


combines clutch, manual gearbox, dif- 
ferential, and inboard disc brakes. 
This chassis arrangement provides a 


06:44 front-to-rear weight distribution. 

The Zagato-designed muscular styl- 
ing of the ES 30 gives the car a 0.30 
coefficient of drag. Ground effects re- 
duce aerodynamic lift at high speeds. 
The body is made of lightweight com- 
posite plastic panels over the Milan 
platform. Limited production of the 
car, which will carry the designation 
SZ, is slated to start in September for 


| European markets. 


Off-road Golf 


The all-wheel-drive Volkswagen Golf 
Syncro was the starting point for this 
4x4 that combines real off-road capa- 
bility with road-car comfort. Ground 
clearance is increased by nearly three 
inches, and approach angle has been 
increased to 25 degrees with new sus- 


| pension struts and 15-inch alloy wheels. 


While the standard four-door body 
is little changed, the seats have been 
raised four inches for better visibil- 
ity. A tubular brush bar protects the 
front end, and a similar bar in the rear 
also supports the spare tire. Perma- 
nent four-wheel drive is through a vis- 
cous coupling, and power is provided 
by VW's 1.8-liter 98-hp engine. The 


off-road Syncro is still a design 
study, with public reac- 


tion determin- 


ing future pro- 
duction. 
vor NKO B 


Aluminum on 


After a half century 
or so of relying on 
iron and steel to make cars, 
engineers are beginning to take seri- 
| ously some alternatives that promise 
lightweight and simplified structures. 
| The Ferrari 408 prototype car uses a 
substructure of bonded aluminum and 
a body of high-strength composites. 
Not only is the structure stiffer and 
stronger than a comparable steel one, 
but it is 27 percent lighter. But Fer- 
raris and race cars are hand built, and 
| the sticking point in most new mate- 
rials has been developing a system to 
use them in mass production. 
| Now Ford’s latest Probe experimen- 
tal car uses a kind of snap-together 
aluminum subframe made of simple 
extruded sections. Charles Haddad, 
Ford’s manager of advanced engi- 
neering, says the problem was how to 
quickly attach the individual pieces 


Based on the VW Golf Syncro, this off- 
road engineering exercise has been 
raised nearly three inches for greater 
ground clearance. 


The concept of us- 
ing structural alu- 
minum modules 
that snap together 
into an integrated 
car frame is tested 
in Ford's Probe V 
concept car. 


without weakening the extrusions 
through welding. The Ford concept in- 
cludes a method of attaching compos- 
ite body panels with adhesive foam, 
which would eliminate the expensive 
"mill and drill" machining used in the 
Fiero and GM's new plastic minivan. 
Aside from the lightweight body, the 
Probe V concept car incorporates other 
simplified structures, notably a front 
suspension that supports the upper 
end of a wishbone-type arm with a 
single-piece composite leaf spring. The 
car would be built of individual mod- 
ules, representing the major pieces of 
the automobile: the front body shell, 


Continued 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 
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Buckle up. Together we can save lives. 


THE COMPETITION 


FORD RANGER XIT. 
MORE FEATURES FOR 
_ LESS MONEY 
THAN TOYOTA DELUXE 
OR CHEVY $-10. 


Compare the Ford Ranger XLT 
with acomparably equipped Toyota 
Deluxe or Chevy 5-10. You'll find 


that Ranger XLT includes features 
they don't and is priced lower, too? 
THERES MORE TO LIKE 
IN RANGER. 
Ranger XLT gives you power 
steering, a 2.3L Dual Plug engine 


with more horsepower than last 
year's engine plus electronic fuel 
N ection, anti-lock rear brakes, 
/FM stereo cassette, tachom- 
is interval wipers, 6/ 60 power- 
train "— and more at no 


additional cost. Deluxe and S-10 

cant claim that. 

[TS THE BEST RANGER XLT EVER. 
With so many improvements— 

like a more aerodynamic exterior 


siyang, — n seating and a 


redesigned instrument panel with 
tachometer— Ranger XLT even 
outdoes itself. Column shift auto- 
matic transmission is available as 
an option. And returning features 
| from last year include a fully syn- 
chronized 5-speed manual over- 

| drive transmission, Twin I-Beam 


| Front Suspension, and tinted glass. 


Competition aside, Ranger XLT 
is a lot of truck for the money. 
6/60 POWERTRAIN WARRANTY. 
Covers you and future owners, 
with no transfer cost, on major 
powertrain components for 6 years/ 
60,000 miles. Ask to see this lim- 
ited warranty at your Ford Dealer.** 


FORD RANGER. THE BEST-SELLING 


COMPACT TRUCK IN AMERICA. 


Based on 1988 calendar year man- 


ufacturers reported retail deliveries. 


FORD RANGER XLT GIVES YOU 
ALL THESE FEATURES FOR LESS MONEY 
THAN EITHER 
TOYOTA DELUXE OR CHEVY 5-10: 


* Multi-port electronic fuel injection 
* Power steering 


* Anti-lock rear brakes 

* AM/FM stereo cassette 

* Tachometer 

* Interval wipers 

e Sliding rear window 

* 5-Spd. manual overdrive 
transmission ...and more. 


BEST-BUILT AMERICAN 
TRUCKS 8 YEARS RUNNING. 
Ford Trucks are the best-built — 


based on an average of owner 


reported problems in a series of 
surveys of 81-88 models designed 
and built in North America. At 
Ford, “Quality is Job 1” 

*Based on manufacturers suggested retail price 
comparison of Ranger XLT with option package 
#864A vs Toyota Deluxe package #8134 and 


Chevrolet Tahoe with AAA2 Saver- Pac. 
**Kestnctions and deductible apply. 


BUILT FUN TOUGH 
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| cabin, rear body shell, roof, and doors. 


“You have to use new materials to 
reduce the number of pieces, simplify 
the structure, and reduce the cost to 
be effective," says Haddad. 


| Split-personality 4х 4 


Sport-utility vehicles have always had 


| a split personality: They must be rug- 


ged to handle off-road hazards, but 
also comfortable enough for around- 
town driving. The new four-door Toy- 
ota 4Runner shows the nature of the 
compromises that are necessary to 
exist in both these worlds. 

The 4Runner uses a new four-link 
rear suspension in which each side of 
the rear axle is positioned by a lat- 
eral link and a trailing link (see dia- 
gram). On the road the 4Runner is 
well poised with a quiet and comfort- 


| able ride. Coil springs smoothly soak 


up most road irregularities, such as 
potholes and expansion joints, mak- 
ing for a ride that is admirable for a 
truck. But off-road is another story. 
With over nine inches of ground clear- 


ance, the 4Runner is competent at | 
bouncing through rutted trails, snow, | 


and mud. But when the going gets 

tough, the suspension feels mushy, and 

the body tends to roll too much. 
The same overhead-cam three-liter 


| V6 that powers Toyota's pickup is used 


on the 4Runner, although a 2.4-liter 
four-cylinder engine is standard. While 
the V6 engine is smooth and quiet and 
delivers adequate power, it suffers 
from a lack of low-end torque. This 
was exacerbated when driving the 


| utility vehicle to an elevation of 9,000 


feet above sea level in Northern New 
Mexico's Sangre de Christo moun- 
tains, where the truck tended to bog 
down in four-wheel drive. 

According to Toyota, the 4Runner 
will be priced along the lines of other 
four-door sport-utility vehicles, which 


translates into a sticker price peril- | 


ously close to $20,000 for a fully 
equipped truck. 


Full Eclipse 


This fall Chrysler and Mitsubishi will 


stretch the performance envelope of 
their joint-venture sports coupe by 
adding a sophisticated new four-wheel 
drive line option. Called the Eclipse 
GSX Turbo 16 at Mitsubishi dealer- 
ships and the Talon TSI in Chrysler's 
Eagle showrooms, this new model will 
be powered by a 195-hp twin-cam 16- 


through a five-speed manual transmis- 


14 
M 
+ 


Toyota’sfour-door4Runner ~~ 
sport-utility vehicle features a 
new four-link coil-spring rear sus- 
pension; the rear axle is posi- 
tioned by a lateral link and trail- 
ing link on each side (above). 


by a center differential and then de- 
livered to front and rear final-drive 


| units. A viscous coupling connected to 


| valve turbocharged and intercooled | 
four-cylinder engine. After passing 


sion, the engine's output is split in half | 
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the center differential acts as a limited- 
slip device to maintain optimum trac- 
tion in adverse road conditions. And 
a viscous-type limited-slip rear differ- 


TRANSMISSION 
OUTPUT SHAFT 


VCU SLIP 


® 


GEARBOX 


BEVEL GEAR CENTER 
DIFFERENTIAL 


FRONT DIFFERENTIAL 


PROPELLER SHAFT 


TRAILING 
LINK 


ential 1s available as optional equip- 


| ment on Mitsubishi’s Eclipse GSX. 


À new independent rear suspen- 
sion permits the rear wheels to toe in 


slightly during braking and hard cor- | 


nering—a stabilizing effect. Trans- 
mission and final-drive gear ratios 
are numerically higher in these four- 
wheel-drive models to improve off-the- 
line acceleration. 

A more efficient exhaust system al- 


| lows the potent four-cyliner engine to 
| produce an extra five hp over the front- 


drive models. Despite the fact that 
curb weight for the all-wheel-drive 
model is 350 pounds higher, 0-to-60 
times are slightly improved. We found 
the Eclipse GSX and the Eagle Talon 
free of adverse torque steer effects in 
test drives of preproduction models, 
but not as much fun to fling about as 
their two-wheel-drive counterparts. 
Prices for these high-traction perform- 
ers should start below $17,000 and top 
out at less than $19,000 with every 
option on board. 


Power flow for the all-wheel-drive Tal- 
on and Eclipse comes from a trans- 
versely mounted engine through a vis- 
cous coupling limited-slip device. 


Fiberglass 
cover-ups 
for walls 
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Үоп сап соуег damaged walls or rpanel- 
ing—and increase their crack and fire 
resistance—with new textured fiber- 
glass wall coverings. 


How would you like a wall covering 
that gives your wall texture with a 
variety of patterns; one that can be 
painted to match your decor, and at the 
same time increases the fire resistance 
of your walls; one that can cover—and 
reinforce—cracked walls? 

A new class of fiberglass wall cover- 
ings makes those claims and more. 
Says Nils Angert, co-owner of Fibre- 
Wall, a U.S. importer of fiberglass 
wall coverings: “Fiberglass by its na- 
ture is inorganic, nontoxic, nonstatic, 
and moisture resistant, and the wall 
coverings are mildew and bacteria re- 
sistant as well. They are also strong 
—with a tensile strength of two hun- 
dred psi compared with wallpaper's five 


psi—so cracks in walls that are cov- | 


ered won't spread." 

Produced in Europe for many years, 
fiberglass wall coverings are now mak- 
ing inroads in the United States. Ac- 
cording to Angert, plans are underway 
for U.S. production to begin sometime 
in 1990. They cost 46¢ to 67e a square 
foot. — Timothy O. Bakke 


SOME SOURCES OF FIBERGLASS WALL COVERINGS 
FibreWall, 2546 W. Seventh St., Los Angeles CA 90057; 3G 
Mermet Corp. (Rustiver brand), 3965 Virginia Ave., Cincin- 
nati OH 45227; US Tasso, 1239 E. Newport Center Dr., 
Deerfield Beach FL 33442 


lupe HAO KNOW Be A Сш 
The more you know about а Hot Spring Spa, in fact, the more comforting 


you'll find it. | | 
Which is why we urge you to call 1-800-666-4772 today for a free, 16-page 


copy of our “Guide To A Better Built Spa.” | | 
HOT SPRING SPA 


After all, the sooner you read it, the sooner 
| A Division of Masco Corporation. 


you'll know better than to buy any other spa. 
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You ve never had a 

mate quite like this one! Because 

the CabMate" from Leer is a shorter cap, 
designed to provide secure storage and 
extra passenger space while still allow- 
ing the full use of your truck bed. So you 
can haul more cargo or even pull a 5th 
wheel. Plus, it has a fuel efficient, aero- 
dynamic profile; lockable storage; and 
durable, one-piece fiberglass construc- 
tion. Come on! Get yourself a true travel 
mate — the CabMate" from Leer! 


To find your nearest dealer, call, toll-free 


1-800-321-LEER 


LEER 


The King Of Caps 
(течі? als АРИМ 
di 


* Restrictions apply £1988 Leer Inc. 
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By V. Elaine Gilmore 


When you walk into a home center or 
lumberyard with a computer kiosk 
called the Weyerhaeuser DesignCenter, 
you can not only design a deck for your 


Decked out 


Designing on a computer is fast, fun, 
| and lets you try all kinds of possibili- 
ties without a lot of redrawing. Now, if 
| you're planning a deck for your house 
| you can have the advantages of com- 
puter design without investing in hard- 
ware or software, Senior Editor Tim 
Bakke learned at a recent trade show. 

Here's his report: 

One thing you might not expect to 
see at a retail store like a home center 
or lumberyard is a CAD, or computer- 
| aided design system. But that's just 
what the Weyerhaeuser DesignCenter 
is, comprising computer hardware and 
software, a video screen, and a four- 
color printer all in one free-standing 
kiosk. I tried one, and it is remarkable. 

Working with a demonstrator (a 
home-center customer would work with 


a salesperson), I decided on what kind | 


of deck I wanted: free-standing or at- 
| tached to the house, single or multi- 

level, with or without stairs and rails. 
| As I created my deck I saw a three- 
dimensional image of my design, and 
I could look at it from any angle—even 
from below to view the substructure. 
All pertinent construction and engi- 
neering details, such as framing and 
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house, but walk out with a color ren- 
dering and a materials list too. You'll 
also know the damage it'll do to your 
bank account—to the penny. 


| footings, were automatically accom- 


plished by the software. All I had to 
consider was aesthetics. 
“The center was designed as an aid 


Grounded subdivision - 


Ground-loop heat pumps, which circu- 
late a fluid through buried pipes to 
extract heat from the earth in winter 
and dump heat there in summer, can 
be efficient heating and cooling ma- 
chines in many climates [Oct. '83, Oct. 
'87, June '88]. They also are looked 
upon kindly by utilities because they 
tend to shave peak loads in both win- 
ter and summer. 

Consequently, the Public Service Co. 
of Indiana has launched a program to 


| promote the machines. There's a big 


to the human being," says Mark Lem- | 
bersky, president of Innovis Interactive | 
Technologies in Tacoma, Wash., the | 
Weyerhaeuser subsidiary that devel- | 


oped the system. “Like any computer, 
the DesignCenter only presents options 
to the consumer; it never makes de- 
sign decisions. We built the center to 
have the power of an engineering work 
station [high-end minicomputers that 
cost as much as $30,000], the reliabil- 
ity and performance of a PC, and the 
ease of use and fun of a video game.” 

Once I was satisfied with my deck, 
the system printed a color perspective 


cost of the project totaled—in seconds. 

The roll-out of the DesignCenter will 
occur in 250 home centers and lumber- 
yards in the Chicago, Detroit, Minne- 
apolis-St. Paul, Boston, and Hartford 
areas and should be completed by the 
end of the summer. Future plans call 
for DesignCenters in five more locali- 
ties and for more software: Modules for 
garage and shelving design are due 
later this year. 


advertising campaign, but PSI also is 
putting up money to help alleviate 
their down side: cost. Ground-loop heat 
pumps are more expensive to install 
than most competing systems. 

Walden Pond, a new 126-home sub- 
division in Carmel, Ind., is claimed 
to be the first subdivison in the na- 
tion where the ground loops were in- 
stalled before the houses were built. 
That makes installation much less 
costly. Even better, PSI is paying for 
the installation of the pipes. Thus the 
developer, The Estridge Group, saved 
$1,000 to $2,400 per home. 

A homeowner's savings, Estridge es- 
timates, will be around $400 per year 
when compared with the cost of oper- 
ating a gas furnace and an electric air 
conditioner. At least seven other Indi- | 
ana subdivisions have plans to follow | 
the Walden Pond example. 


Kitchen for a small planet 


At this spring's Daily Mail Ideal 
Home Exhibition in London, Britain's 
largest consumer show, the hit was an 
exhibit called the Green Kitchen, re- | 


| ports The New York Times. 


Sponsored by the environmental ad- 
vocacy group, Friends of the Earth, and 
an environmental consulting firm, 


| sustain Ability, Ltd., the Green Kitchen 
drawing of the deck, a construction | 
plan, and a full materials list with the 


included plant life reminiscent of a 
tropical rain forest, with appropriate 
animal sounds emanating from a cas- | 
sette recorder. 

In the exhibit were super-efficient 
appliances made by AEG of West Ger- 
many, biodegradable household clean- 
ers developed without animal testing, 
recyclable bottles, and light bulbs that 
last eight times longer than standard 
bulbs. And the cabinets were not made 
of tropical hardwood. (Razing tropical 
forests contributes to global warming.) 


The slogan? “The kitchen that cooks 
without roasting the planet.” 


Getting it on paper 


Most disputes that arise between home- 
owners and home-improvement con- 
tractors concern issues that were never 
discussed when the contractor was 
hired, according to the American 
Homeowners Foundation. To help re- 
duce misunderstandings—and legal 
hassles—the AHF has developed a 
model contract. Its primary value is 
that it alerts all parties to the areas 
that most often result in disputes if not 
addressed in advance, says the AHF. 
One copy of the Model Owner-Vendor 
Contract is $5.95; additional copies 
are $1.95 each. Professionals can buy 
a set of 20 contracts for $24.95. Amer- 
ican Homeowners Foundation, 1724 S. 
Quincy St., Arlington, Va. 22204. 


Winning scroll 


The scroll compressor—an ingenious 
machine that uses one fixed and one 
revolving spiral of metal to take in, 


| progressively compress, and then expel 
| refrigerant gas—was named the Por- 


ULAR SCIENCE “Best of What's New" win- 
ner in the heating and cooling cate- 


| gory last December, following a full 


story on the technology in the Novem- 
ber 1988 issue. 

The National Society of Professional 
Engineers was impressed as well. At 
its annual meeting the NSPE selected 
the Copeland Compliant Scroll com- 
pressor as one of the 10 outstanding 
engineering achievements of 1988. 

What's so great about this odd- 
shaped compressor? First, it's more 


efficient than piston compressors. It's 


also quieter and contains fewer parts. 
It could result in more-efficient air con- 


| ditioners and heat pumps that wont 


"It's a cheap way to avoid a big mis- 
take," says Gottfried. 


cost more to build. 


Energy-saving architects 


More evidence that interest in energy 
conservation is on the upswing comes 
from the American Institute of Archi- 
tects. After three years without so 
much as an energy committee, the or- 
ganization's directors voted to create 
the AIA Energy and Environmental 
Quality Task Group to act as an advi- 
sory board that will focus on energy 
conservation and indoor air quality. 

Architects can get details from the 
American Institute of Architects, 1735 
New York Ave. N.W., Washington, D.C. 
20006. 


It’s what's up front 


Wouldn't you be chagrined if you built 
your dream house and found that— 
egad—it would look so much better if 


| it had double entry doors? Or that your 
single-story porch just didn't measure 


up to your neighbor's towering Tara- 
style veranda? 

Not to worry. Robert Gottfried, a 
builder of custom homes in ultra-luxe 
Palm Beach, Fla., offers the ultimate 
solution to those who have trouble vis- 
ualizing just how a new house will ac- 
tually look, reports Builder magazine. 

Mr. Gottfried will build you a facade 


right on your building site—complete | 


with real windows, doors, and trim. 


How cheap? If you have to ask. . . Is! 


DRAWING BY MALCOLM WELLS 


ТҮГЕ 


THE COLD FACTS 
ABOUT COOLING. 


Send for your free copy of 
the Tempstar Home Comfort Guide 
and get started on the road to 
energy savings. This easy-to-read 
booklet tells you everything you 
need to know about buying an 
energy efficient home heating or 
cooling system. 

For example, did you know 
that the Tempstar 712 AC is one 
of the most efficient air condi- 
tioners on the market today? 

Send for your copy of the 

Tempstar Home Comfort Guide 

and learn how 
you can 

lower those 
monthly 
energy costs. 


Fora FREE copy | 
of the Tempstar 
Home Comfort 
Guide, call 
toll-free 
1-800-447-2882 
or fill in this coupon and mail to: 
Tempstar Home Comfort Guide Offer 
460 Tenth Circle North 
Nashville, TN 37203 


YE $, I'd like to learn how to save on 
energy costs. Send me vour FREE copy 
of the Tempstar Home Comfort Guide. 


Name 
street 
City 
State 
pm 
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Zip 


| phones that equal the 
| trade-in value of my 
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By WILLIAM J. HAWKINS with David Scott in London 


Headphones that grow on you 


"Try on these," said Sony's demon- 
strator as he held out a pair of the 
company's newest headphones. "It's 
our professional model." I casually 
scooped them up like any other pair 
and snapped them over my ears. Then 
he added: "They cost four thousand 
dollars." 

I tried not to gulp or blink too no- 
ticeably. Four thousand? Dollars? They 
sound great—but I'd | 
expect that from head- | 


car. Why so much? The 
answer: These head- 
phones take time to 
grow. 

“A team of thirty 
people consisting of 
audio and mechanical 
engineers, experts in 
woodworking, sewing, 
and biotechnology, 
participated in the 
original design proj- 
ect,” says T. Tezuka, 
general manager of 


| found that the wood from each created 


a different sound because of differences 
in hardness, fiber structure, and spe- 
cific gravity.” 

After tests on 20 major types of trees 
cut in 100 ear-cup shapes and sizes, 
the team concluded that hardwood 
sounds best, specifically hardwood from 
the center parts of the Japanese zel- 
kova tree. “It has a unique and bril- 
liant sound,” says Tezuka. 

For the final component—the ear 


Sony’s audio group in ST 


Japan. “They started 
the project over four 
years ago.” 

During that time, Ajinomoto Corp., 
a Japanese manufacturer, was work- 
ing with acetyl bacto. “It’s a microor- 
ganism that exists in nature and has 
a rare characteristic by which it grows 
and spreads a film on the surface of 
water,’ says Tezuka. Ajinomoto was 
trying to use it in the packaging of food 
stuffs, but it wasn’t working. “So the 
company began looking for other uses 
for the material,” says Tezuka. Sony 
had one. “We discovered that the bio- 
cellulose has a natural fiber and de- 
tailed structure that gives it a good 
quality for sound reproduction,” he 
says. “It could be used as a diaphragm.” 

That was just the start. For the next 


| four years the design team scouted for 


other components of the headphones. 
“The team members worked on their 
own time during business trips, gath- 
ering a variety of materials to try,” 
Tezuka told me. 

For the outside housing, tradition- 
ally made of ABS plastic, acrylic, or 
aluminum, the team chose wood—but 
not just any wood. “We tried trees from 
all over the world,” 
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says Tezuka. “We | 


pad—the team scrapped the usual syn- 
thetic leather. “We use Greek sheep- 


sheepskin? Simple. Says Tezuka: “The 
New Zealand sheepskin we originally 
tried wouldn't hold up.” 


No-dial phone 


Touch the display with a stylus on 
the Telepad phone 
(right) to dial a 
number from its @ 
memory, pay elec- | 
tronic bills, or H 
send visual mes- | 
sages to one party 
while you talk on 


Prototype touch 
phone: The dis- 
play shows the 
options you can 
choose. The “call 
waiting” feature 
flashes the caller's 
name and phone 
number on the 
screen. 


Sony's $4,000 MDR-R10 professional headphones takes | 
three months to produce. Why? It takes time to grow. 


the handset to another. Made by Ovonic 
Imaging Systems (1896 Barrett St., 
Troy, Mich. 48084), the prototype is 
being used in a test with Nynex Corp. 


Technology fair 


In 1918 electricity was new to the tiny 
town of Osaka, Japan. Houses were 
lighted by bulbs that hung like slen- 


der icicles from cords tacked across | 


ceilings. In one of those houses, so 


the story goes, 23-year-old Konosuke | 
Matsushita once stared at a swinging 


bulb and got an idea. He developed a 
screw-in socket that let him use the 
electric cord to power appliances too. 
Seventy years later, Matsushita's $50 
investment has become a $38.5-bil- 
lion worldwide company — Matsushita 
Electric—and the parent to Panasonic, 
Technics, Quasar, and National. 

To commemorate its 70th birthday, 
the company recently hosted a tech- 
nology demonstration in Tokyo and 
Osaka, which included over 200 ex- 
hibits of future technologies and 


| products. Exhibits ranged from su- 
| perconductors to three-inch-high bio- 


engineered strawberries. Here are a | 


few other interesting ideas I saw: 

€ A Beam Matrix video display that 
mixes LCD and CRT technology to cre- 
ate a bright, sharp six-inch color pic- 


| ture on a TV that's only 2.5 inches 


| skin," Tezuka tells me. Why Greek | 


deep. A 16-inch prototype screen was | 


shown as well. 


| 
| 


@ Digital VCRs: One records with | 


up to 500 lines of resolution for more 
than three hours on a cassette; another 


| plays tapes recorded in any of the world 


Continued 


A rear-wheel anti-lock brake system brake system designed to help you make fast, 
might be unexpected in a compact van. stable stops. For all the driving, stopping and 
But is nowestandard in the advanced living your family does, Chevy Astro is the 
Chevy® Astro.” van that can. T 
9 wet or icy roads Poca you ll © [988 General Motors Corporation. All Rights Reserved i^ 
feel good having a Tear wheel anti; Лоск 2 en а | 
ч 


Yes, you can. Chevy Astro.. 
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Electronics Newsfront Continued 


standards—NTSC, PAL, or SECAM: a 
third uses PCM (pulse code modula- 


| tion) to record digital audio that’s syn- 


chronized on the same track as the 
video signal for higher recording den- 


hertz). 

e A portable cassette player that is 
just 17 millimeters thick because of the 
development of an ultra-thin motor. 

€ A magnetron that operates on 400 
volts instead of 4,000 so it uses a 
smaller, lighter power transformer. Re- 
sult: a portable microwave oven. 

e A video phone that uses data com- 
pression and expansion techniques to 


| allow full-motion video. 


e А Japanese-to-English translation 


| computer system. 


€ A digital audio tape (DAT) re- 
corder that plays music while display- 


ing up to 700 still color pictures on a 


video monitor. A picture-only mode lets 


| it store up to 2,000 frames on a single 


120-minute DAT tape. 

€ For your home: an in-home gar- 
bage incinerator, a floor-cleaning ro- 
bot, a washer-dryer that washes and 
then dries your clothes in one opera- 
tion, and a cordless induction iron that 
gets its power from the ironing board. 


€ An air-conditioning control sys- | 
| tem that determines temperature | 


based on parameters such as air move- 


| ment, humidity, pollution, the number 
| | of occupants in a room, and ambient 
sity and hi-fi-quality sound (5 to 20 | 


temperature. 

® For your car: an electronic power- 
steering system and a VCR. 

e A 280-megabyte 3.5-inch rewrit- 
able optical disc that uses a phase- 
change recording material. 

I also got to watch a Muse HDTV 


| system projected onto three 150-inch 


screens. Matsushita officials believe 
that HDTV theaters like this will re- 
place today’s movie theaters. 

Besides the fascination I had with 
the Matsushita exhibits, I was drawn 


| by the country too. Its people are one 


of the friendliest Гуе ever met, its cit- 
ies (at least in Tokyo and Osaka) are 
an unusual blend of East and West, old 
with new. For instance, signs and post- 
ers | saw dotting buildings and streets 
are partly in Japanese, partly in En- 
glish. Many all-Japanese television 
commercials I watched conclude with 


| the English brand name of the prod- 


uct. And when I asked a geisha girl 
what she carried in the back pouch of 


| her traditional dress, she blushed as 


expected... then calmly told me it was 
her blue jeans. 


| Cheaper MIPS 


Intel has developed a RISC (reduced 
instruction set) microprocessor called 
the i860. Its speed—as much as 40 mil- 
lion instructions a second—puts a 
desk-top computer in the room-size 
mainframe computer league. But the 
chip's cost—estimated at half the price 
of other RISC systems—could mean an 
enormous increase in the number of | 
RISC machines sold this year. 


HDTV in the United States 


NBC has successfully broadcast the 
ACTV 1 signal from the World Trade 
Center in New York to the Sarnoff Re- 
search Institute in Princeton, N.J. The 


| ACTV 1 system is compatible with 


present television broadcast standards 
and is the first step to completing 
NBC's high-definition ACTV 2 system. 

At a meeting of the National Asso- 
ciation of Broadcasters, Zenith dem- 
onstrated its HDTV system. The sys- 
tem utilizes an unused local (“taboo”) 
TV channel for operation. "EH 


int Bano results. 
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The engineering evolution of small pickup trucks has progressed so that they 
have become more and more carlike, with smooth-running engines, easy-to- 
shift four-wheel-drive transfer cases, and supple but strong suspensions. 
POPULAR SCIENCE tests six small pickups, including the new Toyota 4х4, and 
finds you don't have to give up comfort to be able to go off-road. 


here is only one way to 

wring out a wily bunch of 

4X4 mini-trucks. You've 

got to treat them mean, 

get them dirty, then run 

them through the rough. 
Strain them, make them twist, and 
turn through every trial you can imag- 
ine. When they've endured torture 
equivalent to Marine boot camp, it's 
time to dish out some more. 

To find out which mini pickup trucks 
have the right stuffings, the test team 
assembled a six-pack of made-in- 
America models. In this day and age 
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By DON SHERMAN 


of international car and truck war- 
fare, the resulting list includes not 
only the Ford Ranger, Chevrolet 5-10, 
Dodge Dakota, and Jeep Comanche, 
but also the Nissan Hardbody, made 
in Smyrna, Tenn. To round out the 
field, we also invited Toyota’s new 
4X4 pickup because a two-wheel ver- 
sion will be manufactured in Fremont, 
Calif.; at the New United Motor Man- 
ufacturing Inc. joint venture between 
Toyota and General Motors. 

To start with a level playing field, 
we requested vehicles equipped with 
the biggest engine available, a five- 


speed manual transmission, part-time 
four-wheel drive, and a standard 
wheelbase with short bed length. Un- 
fortunately, there were several devia- 
tions from that request: The Chevrolet 
S-10 comes only with a four-speed 
automatic gearbox mated to its 4.3- 
liter V6; Jeep supplied a Comanche 
equipped with an optional four-speed 
automatic transmission; and Ford of- 
fered a Ranger long-bed with the 
wheelbase stretched by six inches and 

the bed by one foot. 
While this class of conveyance has 
Continued 
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Mudders continued 


not exactly been a hotbed of innova- 
tion and high technology, we quickly 
discovered that these 4х4 mini-trucks 
have enjoyed their fair share of engi- 
neering attention and improvement. 
Modern V6 engines power every con- 
tender except the Jeep, which uses a 
large in-line six-cylinder engine. Over- 
head-cam valve trains are favored by 
the two Japanese brands while the 
pure domestic products rely on push- 
rods to open engine valves. Carbure- 
tors have gone the way of the buggy 
whip: Every one of the six minis has 
either throttle-body or port-type fuel 
injection. And three of the domestic 
trucks—S-10, Dakota, and Ranger— 
feature anti-lock rear brakes. But these 
systems are automatically turned off 
while the truck is in four-wheel drive. 

Engineering efforts aimed at im- 
proving suspension performance have 
paid off handsomely in the last few 
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years. Body mounts, shock-absorber 
valving, suspension bushings, and tire 
characteristics are now so highly re- 
fined that the better small trucks ride 
as well as many small family sedans 
we've tested, without sacrificing the 
ability to go off-road. In addition to 
load boxes that measured at least 41/2 
by 6 feet, every one of these trucks had 
the head and legroom to accommodate 
a six-foot driver. 


Enter the Humiliator 


Besides the normal battery of Рор- 
ULAR SCIENCE tests, we devised a spe- 
cial event to examine ground-grabbing 
and load-pulling abilities of these 
trucks. To test the mettle of our six 
4x4s, the Thumb Truck Equipment 
Co. of Pigeon, Mich., brought its mo- 
torized tractor pulling sled to the 
Chrysler Proving Grounds in Chelsea. 
Aptly dubbed “The Humiliator,” this 
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contraption is a familiar sight chained 
to farm equipment at county fairs 
across America. The Humiliator has а 
dead-weight box, two rolling axles, a 
large skid plate, and a Chevrolet V8 
engine, all mounted on a massive truck 
frame. The V8 engine provides the 
power to move this monstrosity back 
to the starting line following each run 
with the pickups. At the beginning of 
each towing test, the dead-weight box 
is positioned so the skid plate is un- 
loaded. Then as the struggling truck 
lunges, dragging the machine forward, 
the weight on the sled is gradually in- 
creased to a maximum of about 10 tons. 
At some point during the pull, the 
heavily laden skid “humiliates” the 
pickup truck to a gravel-spraying, mud- 
slinging halt. By measuring the length 
of each pull, we were able to compare 
the tugging ability of the trucks to sep- 
arate the tough from the weak. More 
on that later. 


Powerful pickups 


Chevy’s S-10 pickup is powered by a 
160-horsepower pushrod V6 working 
through a four-speed automatic trans- 
mission. It finished mid-pack in most 
tests, although it showed a strong ap- 
titude for passing acceleration in com- 
parison with the manual-transmis- 
sion-equipped trucks, which we keep 
in top gear for the passing test. And it 
did fine in the slalom test, which re- 
wards a vehicle with a well located rear 
axle. On the skid pad, a lack of driving 
traction was a problem for most of these 
trucks, but the S-10 turned out to be the 
worst case. As a tall pickup, it leaned 
heavily on turns, unloading the inside 
rear tire, which ended up spinning 
fruitlessly. 

To its credit, the S-10 does have a 
modern-looking and fairly comfortable 
interior. Unfortunately, the standard 
instrument cluster is cheap looking, 
the gauges are hard to read, and there 
is no tachometer. There are no head- 
rests included with the bench seat. 
Ride motion is often jittery over wash- 
board surfaces and somewhat unset- 
tled on the highway. 

Because the 90-degree V6 engine— 
dubbed Vortec by Chevrolet—is de- 
rived from its small-block V8, it is not 
nearly as smooth at idle as the 60-de- 
gree designs: the Japanese-made 
Toyota and Nissan V6s or the German- 
made V6 that powers the Ford Ranger. 

The S-10 can safely clear the larg- 
est obstacle ofthe small pickups in our 
test, and it should serve the serious 
off-roader well. We also appreciated 
this truck's torque converter and au- 
tomatic transmission in the rough sec- 
tions of the woods. Chevrolet's Insta- 
Trac system permits shifting the trans- 
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fer case between two-wheel drive and 
high-ratio four-wheel drive at any 
speed. 

Weighing in at nearly two tons— 
over 400 pounds more than the S-10— 
the Dodge Dakota was the heavy- 
weight of this group. The Dakota's 
throttle-body fuel-injection-equipped 
V6 engine displaces 3.9 liters and pro- 
duces a healthy 195 pound-feet of 
torque. However, power was another 
story, with a disappointing rating of 
only 125 hp—the lowest in the test. 
The Dakota, bogged down with the 
extra weight, was slowest in accelera- 
tion testing and also turned in the poor- 
est stopping distance with the most 
brake fade. 

With extra bulk and less ground 


m 


Up against the Humiliator, the lightweight Toyota truck (top 
left) dragged the 10-ton tractor pull sled the shortest dis- 
tance. The hefty Dodge Dakota, weighing over 450 pounds 
more, churned up gravel and mud and brought the Humi- 
liator to rest about 30 feet farther. Below, the Chevrolet S-10 
gets the Humiliator up to speed. At the track’s skid pad, the 
Toyota (bottom left) firmly planted its tires with a 0.76-g 
score, and the softly sprung Nissan Hardbody spun the 
inner rear tire with a 0.66-g score. The Jeep Comanche 
(bottom) barrels through mud and rutted trails, climbing 


a 35-percent grade with ease. 


clearance than nearly all the other 
trucks, the Dakota is not our first 
choice for brush bashing. In terms of 
comfort and convenience, this truck 
was a disappointment. The engine 
wasn't perfectly smooth at idle, the 
transmission whined in every gear ex- 
cept fourth, there were rattles galore 
over rough pavement, and directional 
stability on the highway was weak. De- 
spite a functional instrument panel, 
the truck’s tachometer needle wan- 
dered erratically. 

The Dakota’s interior has a bright, 
glitzy look we found more appalling 
than appealing. One knuckle was 
skinned trying to shift the transfer case 
lever, which is located far forward and 
under the instrument panel. To its 


credit the Dodge did have excellent ride 
quality over a variety of roads, both 
smooth and rough. And the Dakota we 
tested came equipped with a black 
welded bar bolted to the bed, which, 
despite its heavy-duty appearance, 
contained a government-mandated 
warning about not providing roll-over 
protection. 


Off-road warrior 


With the smallest engine, the light- 
est member of our small-truck six was 
the Ford Ranger with its 2.9-liter V6 
engine that delivers a respectable 140 
hp and pulls the lightest curb weight 
at 3,295 pounds. Acceleration times to 
60 mph were only slightly slower than 

Continued 


PUSH-BUTTON SHIFTS 


DRIVE CHAIN SYNCHRONIZER CLUTCH 
OUTPUT 


OUTPUT SHAFT TO FRONT AXLE 


The majority of trucks in our 4x4 mini-truck 
test were equipped with manually operated | 
transfer cases: The driver must engage the 


| front-drive wheels by pressing a shift lever to 


move the shift fork into the correct position. 


| The Ford Ranger contains an advanced elec- 


trically controlled shifting mechanism— called 
Touch drive—that is operated by a pair of push | 


| buttons in the cabin. Rather than wrestling | 


with the transfer case shift lever, the Ranger's 
Borg Warner-built unit uses a small motor lo- 
cated on the right side of the transfer case 
(see photo) to move the shift shaft into posi- 
tion. The Toyota SR5 model pickup uses a 


| similar system that is operated by engine va- 


cuum to shift between two-wheel and four- 
wheel steering. 

Push the dash-mounted button marked 
"4x4," and the Ranger's high-speed shift 
motor begins to whirl around, turning a worm 
gear through a right angle to rotate the shift 
shaft 90 degrees. This engages the truck's four- 
wheel-drive high-range gearing. Press the 


| low" button, and the shaft rotates another 


180 degrees to engage the transfer case's hel- 
ical low-range gearing to give a 2.48:1 gearing 
reduction. A digital sensor sends a stream of 
zeroes and ones to the truck's control compu- 
ter to let it know where the shaft is positioned 
at all times so that all shifts are quick and 
positive. 

According to Dan Showalter, Borg Warner's 
chief engineer for automotive four-wheel-drive 
systems, the shift is accomplished in less than 
a half second, and the panel switch lights up 
when the shift is complete. While the truck 
can be moving to shift from two-wheel to four- 
wheel high-range operation, it must be at rest 
to shift into low range. An electric clutch, much 
like those found on automotive air conditioning 
compressors, acts as a gear synchronizer to en- | 
sure smooth positive engagement. The clutch 
(see photo, upper right corner) uses the mo- 
tion of the turning input shaft to bring the drive 
chain and the front-wheel prop shaft up to 
speed prior to engaging the front wheels. The 
gears mesh smoothly, making this one of the 
easiest transfer cases to shift into and out of 
operation. Explains Showalter: “With the syn- 
chronizer the driver doesn't have to supply the | 
energy for the shift by moving the shift lever. 
He just presses the buttons on the dash, and | 


| the motor does all the work." —Brian Nadel 
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"IT'S 


SLIPPERIER 
THAN , 
TEFLON" 


WHY BUY A NEW CAR 


You've seen the price of new cars...they 
go up every year! Cars get flimsier ... 
prices get higher...it never seems to end. 
There are lots of reasons to keep that nice 
car of yours on the road as long as pos- 
sible. 

Now it's easy to make your engine run 
better, last longer. Just add TUFOIL to 
the crankcase. You don't have to shake 
the container or add an engine flush. Just 
pour it in and drive away. 

Your throttle will get silky smooth .:.ac- 
celeration will improve. One customer 
said his car 'takes off like a scared rabbit!" 

TUFOIL works wonders for all known en- 
gine oils. It's actually slipperier than 
Teflon&. (according to a famous US 
goverment laboratory.) 

You'll get astonishingly fast starts on 
cold mornings with both diesels and gas 
engines. The Canadian government 
tested TUFOIL at it's cold regions lab. 
They showed faster cranking and sig- 
nificant fuel savings with TUFOIL. 

| keep getting telephone calls from 
owners of very expensive German 
diesels wanting to buy stock in our com- 
pany. They say their diesels are ac- 
celerating like nothing they've ever seen 
before. One said he doesn't have to down 
shift any more on an annoying hill in his 
area. 

Your car can have more power like 
that too. 

What about additives that claim to be 
one time treatments that will last the life of 
an engine? Well, l've been following the 
scientific literature on lubrication for a very 
long time. As far as | know, there isn't a 


| shred of scientific evidence for such a 


claim. So don't believe it! 


WHEN YOU DON’T HAVE TO? 


Stay in tune with your carl 

Engines last longer with TUFOIL.. Our 
1976- 476 T-Bird is now at 190,000 miles 
and purring. 

A bunch of customers’ cars have now 
passed 250,000 miles. 

Several months ago, a nice man I'd 
never seen before walked into my office, 
big smile on his face, sat down and said, 
"Would you believe 340,000 miles on a 
Tufoil engine?" He went on to rave about 
how well his engine has been running all 
these years. | couldn't get a word in 

| ве. 

It made me very proud. 

Recently, a truck driver called in with 
over 1,000,000 miles on a diesel using 
TUFOIL - Wow! 

A customer from Vermont added 10% 
TUFOIL to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it..."Shifting is like slicing butter 
now!", he said. 

SAAB owners are writing letters praising 
TUFOIL in their *NINES' magazine. They 
report spectacular improvements in their 
engines and transmissions! 

Don't forget! TUFOIL is the result of 
over 15 years of research and develop- 
ment. The U.S. government has 
awarded us 6 patents so far...so have 
Germany, England, France and Canada. 


No other lubricant even as close 
One customer put it nicely when he said, 
"You can hea’ it...you can feel it!" 


PS--Our loyal customers wrote this ad 
for us. Its full of their comments ! 


use Jubil” 


AND YOUR ENGINE 
WILL LAST... AND 


LAST...AND LAST! 


TRY ONE 8 OZ BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you don't notice quieter-smoother 
operation,quicker starting,snappy ac- 
celeration.Just send us proof of purchase 
with a note describing the year and make 
of your car.We'll refund your money im- 
mediately- 

Send for TUFOIL today and prove to 
yourself the amazing increase in your 
car's performance. Fill in the coupon 
today or call TOLL-FREE any time, 24 
hours a day. 


1-800-922-0075. 


Thanks | 


(in New Jersey, call 201-825-8110.) 


FREE ... Products based on TUF OIL technology. Check | a 


one with each order of 2 bottles or a quart. Check 2 for each | Я | г Fluoramics, Inc. rsz | 
| gallon order. Values range from $3.98 to $9.95. er My TATS oeo: à; 103 Pleasant Avenue i 
О TUFOIL Gun-Coat — Super rust inhibited, smooth action #14 ка) (plus $3 50 shippi "ad Upper Saddle River, N.J. 07458 | 
Û TUFOIL Compu-Lube — Low viscosity for computer | handlin See monas Баск My check or money order for $ — . is enclosed. 
mechanisms ng). y 926 Charge my credit card: i 
L] TUFOIL Lightning Grease — Easily sheared grease for | guarantee. О Am.Express (О MasterCard О Visa | 
| instruments _ | О TWO 8 oz. bottles...treattwocars Card No. i 
L] TUFOIL Lubit-8 — General purpose, household use | for $25.00 (plus $4.00 shipping 
lubricant | and handling) SAVE $6.00 Exp. Date | 
| FREE brochures... | Signature | 
Г1 30 Questions/Answers about TUFOIL ] O ONE Quart bottle . . . treat 4 cars 
| O "Fun with Superconductors"—we're leading that field | for $34.95 (plus $4.00 shipping Name | 
€ Um ЖЕРК and handling) Address _UPS Shipping Address ў 
| 1986, 1987 and 1988, dd O ONE GALLON ...treat 16 cars for су | 
4 jo; M $125.00 (plus $6.00 shipping and 
US Patent No. 4284518 hin withi | (N.J. residents please add 6% sales tax). Canadians: 
| US Patent No. 3933.656 we ship within days Call for the name of our Canadian босын ; { 


spectat *cver the single bottle price BIG SAVINGS 


Other U.S. Patents issued and pending. 
Sa. SSS ишш: OES ee ees qm 
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for the big-engined Comanche, and the 
Ranger finished in the upper half of 
the class in the brake and handling 
tests. 

But the Ranger really showed its 
stuff off-road, with excellent ground 
clearance partly due to the fact that 
rather than being mounted to the 
frame, the front axle’s differential is 
incorporated into the truck’s swing- 
axle assembly. Ford's “touch drive" elec- 
tric shift transfer case conveniently 
engages and disengages four-wheel 
drive and low range at the tap of two 
dash-mounted buttons (see box, Push- 
button Shift). The Ford Ranger is one 
of those trucks that rides better off- 
road than on. The handling package 
on our test vehicle included front and 
rear anti-sway bars and heavy-duty 
front springs that handled the bumps, 
but accentuated every surface irregu- 
larity on pavement. 

Despite its ride quality, a smooth 
power train is the Ranger's most en- 
dearing feature. The V6 engine is quiet 
and vibration free, except for an an- 
noying fan noise and clutch growl when 
disengaged at high rpm. While the 
Ranger STX has a nicely finished cab- 
in, the 60-40 split bench seats had over- 
stuffed back bolsters that induced a 
slumped-shoulder posture behind the 
steering wheel. 

Like the long-bed Ranger and the 
Dodge Dakota, the Jeep Comanche is 
a mid-sized truck. With a port-fuel- 
injection-equipped four-liter in-line six- 


cylinder engine under its hood, this | 


entry has a hefty 177 hp on tap—more 
than many cars we've tested and the 
most power available from any truck 
in this class. To no one's surprise, the 
Comanche muscled its way to the lead 
in acceleration, and it also turned in 
short braking distances except during 
fade tests. The Jeep took first place on 
our slalom course, and developed an 
acceptable 0.70 g on the skid pad. 


Crude design 


Despite its outstanding track perfor- 
mance, the Comanche's design seems 
crude and outdated. The front axle is 
a simple rigid beam located by five 
links, and the Jeep's add-on fender 
flares, sealed triangular door window, 
and chrome-edged interior detailing 


appear from an earlier era. This truck | 


has the poorest ride quality of the 
group, and its upright cabin generates 
plenty of wind howl at 50 mph. The 
big six-cylinder engine was noticeably 
rough at idle, and we heard far too 
many rattles over rutted roads. In 
many respects, the Jeep Comanche is 
in dire need of a thorough updating. 

Nissan came to America six years 


ago to build trucks and established a | 
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record that is the envy of other Japan- 
ese auto makers. The Hardbody is an 
aggressively styled, single-overhead- 
cam three-liter V6-powered model with 
the lowest sticker price of the test 
group. 

With 145 hp available, the Nissan 
Hardbody was slower in acceleration 
tests than every truck except the Dodge 
Dakota. It turned in good braking and 
double-lane-change performance, but 
came up short on skid-pad and slalom 
tests. 

The Hardbody’s transfer-case shifter 
is easy to operate: You must stop and 
get out to lock or unlock the front hubs 
to engage or disengage front-wheel 
drive. On and off the road, this truck 
clearly had the softest ride of the group, 
and at times the truck felt cheap and 
flimsy. The Nissan teeters in the turns, 
floats at high speeds, and tends to 
bound over rough swells, But over 
smooth pavement, the gentle ride mo- 
tions are easy on your backside. 

The Toyota 4x4 Dlx pickup is the 
newest kid on the mini-truck block. In- 
troduced just this model year, it is the 
smallest and second lightest 4x4 in 
this test. The 150-hp three-liter single- 
overhead-cam V6 engine pulls this 
truckette along smoothly and sweetly, 
but not very quickly. The Toyota was 
mid-pack in acceleration tests and near 
the bottom on handling tests, despite 
developing a phenomenal 0.76 g on the 
skid pad. 


AT WORK, 


Compact trucks have come a long way since 
the early Japanese efforts that seemed to strug- 


| gle with even a 600-pound payload. Today you 


can get up to a 4.3-liter V6 to power a junior- 
sized pickup and even order a specially pre- 
pared Dodge Dakota powered by a V8. And 
the sizes of load beds available are just shy of 
those in traditional pickup trucks. 

After testing a half-dozen of these half-pints 


| on and off the road, it quickly became appar- 
| ent that each had strong and weak points, and 


the question of which was best depended 
on what was its intended use. 

The Dodge Dakota was the largest, inside 
and out, and chugged up a 35-percent dirt 
grade with relative ease and outpulled the rest 
in our Humiliator test. However, it was the slow- 
est accelerating, and its bulk proved cumber- 
some on narrow trails. 

The opposite extreme was the Toyota 4x4, 
which was light, agile, precise, and smooth- 
riding on and off-road. It wasn't quite up to 
par bulling through the dirt; Toyota's empha- 
sis is on the sport side of the sport/truck duality. 

The Ford and Chevrolet trucks were more 
well-rounded, with the Chevy's big engine giv- 
ing it an edge in power. The S-10's slow steer- 


| ing was compensated for by good overall bal- 
| ance, leading to fast slalom runs. But it felt 


vague on the highway. The Ford seemed tighter 


This is a comfortable truck with a 
silky-smooth engine and drive line 
with ride quality that is more carlike 
than trucklike. The Toyota was able 
to clear any obstacles we presented, but 
there is a price: The entry up and into 
its driving seat is two to five inches 
higher than the other trucks tested. 
On the highway the ride is supple even 
over expansion strips, and the engine 
has plenty of torque for passing in top 
gear, although it strains noticeably at 
high rpm. The Toyota's instrument 
panel is neat, orderly, and easy to un- 
derstand, but lacks a tachometer. One 
special touch is a power sliding rear 
window. 

The action of the transfer-case shifter 
on the Toyota is positive and easy to 
use, but, as with the Nissan, you must 
come to a complete stop to engage four- 
wheel drive and manually lock the 
front hubs. The more expensive SR5 
models have a transfer case that fea- 
tures synchronizers so the truck can 
be shifted into four-wheel drive at 
speed, and an automatic differential 
disconnect device that replaces the 
manual locking hubs. 

Tractor-pull time 

After we had thoroughly examined 
these trucks on the track and tortured 
them off-road, we lined them up on an 
isolated gravel road to pit them against 
the Humiliator. The purpose was to 
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AT PLAY 


and nearly equal in power, despite having an 
engine that was nearly 50 percent smaller than | 
the Chevy’s. The Ranger's handling was more 
predictable, and it was more at ease than the | 
Chevy off-road. The Jeep's pleasant highway | 
ride was somewhat spoiled by poor steering 
response. The in-line six-cylinder engine pro- 
duced plenty of power. 

The Nissan retains much of the discomfort- 
ing short cuts in interior treatment and body- 
work associated with early-generation import 
trucks, but churned out creditable numbers 
on the track nonetheless. 

The result is a qualified choice. The Jeep 
was comfortable enough, but possibly too com- 
promised toward being a plaything at the ex- 
pense of being a workhorse. Despite the strong | 
drive train, the Nissan brought back too many 
memories of struggling older imports. 

If there is a lot of work to be done, the Dodge | 
has little competition. But l'd still rate the Ford 
as the best compromise between a workhorse · 


and toy—admitting to some prejudice against 


the Chevy's less than crisp steering response 
and unintelligible instrument panel. 

Work isn't everything, however. The overall 
ride, handling, and smooth power delivery of 
the Toyota quickly made it my favorite to take 
to the store and ultimately the one l'd be hap- 
piest living with.—Dan McCosh 1 


خب .5 


NEW = 
CHEVY SPORT. 
To accelerate that thinking, visualize putting 
your foot down. And feeling a potent 
160-НР 4.3L Vortec V6 hitched to a 5 speed. 
Plus the option of a 350 V8 to further 
light up your life. 

And since that 360° exercise in 
blacked-out trim, nose down, joy of truckin’ 
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is pure advanced half-ton Chevy, you get 
a heavier frame than Ford and more two- 
sided galvanized steel. All wrapped in 
comprehensive Bumper to Bumper Plus 
Warranty protection? 

Check out our new Chevy Sport. It not 
only hauls. It carries a lot, too. 
*See your Chevrolet dealer lor terms of this limited warranty. Chevrolet, Chevy. the 
Chevrolet emblem and Camaro are registered trademarks of GM Corp. ©1989 GM Corp 


All Rights Reserved. 
Let's get it together... buckle up. 


OF AMERICA /— 27 TODAY'S CHEVY TRUCK" 
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MONROE SHOCK SALE: JUNE 25 THRU JULY 15 
AT MOST U.S.A. KMART STORES 


Kmart has shockingly low prices on America's #1 replace- 
ment shocks. Monroe. Like heavy-duty Monro-Matic;" 
gas-charged Monro-Matic Plus?” or Gas-Matic" for the 
ultimate in riding comfort. They fit many domestic and 
import cars. Or save on Super Struts" for many US. cars. 
For pickups, vans and RVs, pick up Gas-Magnum" shocks. 
So hurry to K mart before prices bounce back to normal. 


Installation available in stores with service during regular service hours. 


All prices are carryout for each. 
*Gas-charged Super Struts $10 more each. 
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$2497— 
$34.97* | 
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find exactly how much tractive force 
each contender could generate. We 
were curious to see if the trucks would 
run out of power, traction, or internal 
fortitude first. While this was not 1п- 
tended to be a destructive test, any 
drive-line weaknesses would become 
immediately apparent. Decorative 
bumpers are not designed to take this 
level of stress, and all bumpers were 
bent to some degree. 

Going up against the Humiliator can 
be thought of as similar to towing a 
heavy boat and trailer out of the water 
and up a steep ramp at the marina, or 
yanking a hapless motorist out of a 
snow-filled ditch. Power, gearing, trac- 
tion, and sheer drive-line guts all come 
into play against the mammoth Hu- 
miliator, which dwarfed our mini- 
trucks. Low-range four-wheel drive was 
used for this test, and manual-trans- 
mission trucks were run in second 
gear. Every contender had more than 
enough power to get the sled moving, 
and all ground to a halt in a flurry of 
flying mud and gravel as the tire-to- 
ground connection proved to be the 
weak link. 

The Jeep and Chevrolet were both 
equipped with an automatic transmis- 
sion and torque converter, so they got 
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off to the smoothest starts with the 
least apparent strain. The S-10 fin- 
ished third overall with a 203-foot pull, 
with the Comanche close behind at 198 
feet. The Dakota with its heavy weight 
over the tires topped the field with a 
219-foot tug of war with the Humil- 
iator, despite being the lowest-powered 
truck in the test group. Just behind 
was the Nissan Hardbody —the second 
heaviest truck —with a pull of 209 feet, 
even though its engine had the least 
amount of torque available. At the 
other extreme, the lighter Toyota 4x4 
fared the poorest with a 189-foot pull. 
The small-engined Ranger was stopped 
dead in its tracks at only 194 feet. 
Weight and good low-end gearing all 
added up as pluses when dragging the 
Humiliator. 

In many respects these pickup trucks 
are so similar as to be interchangeable. 
Performance—both on and off the 
track — didn't differ markedly. Perhaps 
the biggest difference is in engine de- 
sign. The domestic path is traditional: 
achieving the goal with large displace- 
ment and minimal sophistication. The 
90-degree V6s used by Chevrolet and 
Dodge, and the brute of an in-line six 
used by the Jeep, are relatively crude, 
but they get the job done. The Japan- 


ese engines in the Nissan and the Toy- 
ota are far smaller in displacement, but 
more efficient in terms of power and 
torque output and noticeably smoother 
throughout the full range of operation. 
The Ford Ranger's small V6 is an in- 
teresting alternative to each path. It's 
produced in West Germany, features a 
60-degree V-angle, and is fairly effi- 
cient in torque and power production. 

When the dust finally settled we 
came away with certain preferences: 
for the Toyota's styling, the Nissan's 
highway ride, the Ford Ranger's power- 
train poise, the Jeep's raw power, the 
Chevy's off-road ability, and the 
Dodge's ride characteristics over a 
variety of road surfaces. No over- 
whelming favorite emerged, however. 
The truck business is so competitive 
that every manufacturer is doing its 
darndest to stay abreast of the latest 
developments, and no one has success- 
fully scored a clean break from: the 
pack. In other words, every truck here 
will tote a load, tough it over rugged 
terrain, and treat you kindly when the 
road turns smooth. Versatility seems 
to be the watchword, and all six con- 
tenders strike a fair balance between 
off-road toughness and on-pavement 
civility. | 
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computer service a 


4 в Choose training 
that’s right for today's 
Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a com- 
puter service business of your own. 1989 

But to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 

Only NRI—the leader in career-building, at-home electronics training 
for 75 years—gives you practical knowledge, hands-on skill, and real- 
world experience with a powerful XT-compatible computer you keep. 
Only NRI starts you with the basics, then builds your knowledge step by 


step until you have eco you need for a fast start as a high-paid 
1 computer service technician. 


ho п Go beyond 
“book learning" 
to get true hands- 
on expenence 

NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 


3. re 
a pow com- 
puter system 


If you really want to get ahead | 
in computer service, you have | 
to get inside a state-of-the-art | | 
computer system. That's 
why NRI includes the 
powerful new Packard 
Bell VX88 computer as 
the centerpiece of your 
hands-on training. 

As you build this 
fully IBM PC XT- P ; „а 
compatible micro | EX шш ча 
from the keyboard up, ШШШ Е 
performin g key tests bi е; ы x Js S ss EUM * РР 
and demonstrations at each stage T emm you NIE SK see elo 
yourself how every section of your computer works. 

You assemble and test your computer's “intelligent” keyboard, 
install the power supply and 5'4” floppy disk drive, then interface the 
high-resolution monitor. But that's not all. 

You go on to install a powerful 20 megabyte hard disk 
drive—today's most-wanted computer peripheral—included in your 
training to dramatically increase the data storage capacity of your 
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computer while giving you lightning-quick data access 


By getting inside this powerful computer, you 
get the confidence-building, real-world experience 
you need to work with, troubleshoot, and service 
today's most widely used computer systems. 


4. Make sure you've always got 
someone to furn to for help 


Throughout your NRI 
training, you've got the 
full support of your 
personal NRI instructor 
and the entire NRI 
technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 

| you're in a classroom of 
one, giving you as much time and танг: attention as you need. 


5. Step into a bright new future in 
computer service—start py — for 
your FREE catalog today! 


Discover for yourself how easy NRI makes it to suc- 
ceed in computer service. Send today for NRI's big, 
100-page, full-color catalog describing every 
aspect of NRI's one-of-a-kind computer training, 
as well as training in robotics, TV/ video/audio . 
servicing, electronic music technology, security BRE 
electronics, and other growing high-tech 
career fields. 

If the coupon is missing, write to: NRI 
School of Electronics, McGraw-Hill Continuing 
Education Center, 4401 Connecticut Avenue, NW, Washington, DC 20008. 
IBM is a registered trademark of International Business Machines Corp. 
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approved under GI Bill. 
C] check for details. | 


For career courses | 


McGraw-Hill Continuing Education Coler | 
4401 Connecticut Avenue, NW, Washington, DC 20008 

WÎ CHECK ONE CATALOG ONLY О Security Electronics 
LJ Computers and Microprocessors [ Electronic Music Technology | 
О Robotics О Digital Electronics Servicing 

[ | TV/Video/Audio Servicing O Computer Programming | 


O Basic Electronics 
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JULY 1889 
“Mr. Francis Galton has 
secured the impressions in 
YEARS AGO printer’s ink of the two 
thumbs of many hundreds of persons 
in order to determine the possibility of 
using that method in identification. He 
says that a minute investigation of 
thumb or finger marks shows an ex- 
traordinary difference in small, though 
perfectly distinct, peculiarities. Nei- 
ther is there any doubt that these pe- 
culiarities are persistent throughout 
life. This method of testing identity 
would be valuable in many cases. 

“A method of taking the impressions, 
which Galton has used with success, is 
as follows: A copper plate is smoothly 
covered with a very thin layer of print- 
er's ink by means of a printer's roller. 
When the thumb is pressed upon the 


plate, the ridges only are inked, and 
these leave their impression when the 
thumb is pressed on paper. A simpler 
process is to smoke a piece of smooth 
metal or glass slightly, press the 
thumb upon it, and then make the im- 
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print on a bit of gummed paper that is 
slightly dampened.” 


JULY 1939 


"Riding a sound-equipped 
| magic carpet' across a min- 
WEARS AGO o eee FRA HIDE 

lature America of the yea 
1960! That is the daily experience of 
thousands of visitors to the General 
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Help your high-compression engine 


pump out the power it was designed 
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to deliver. A can of 104 + Octane 
Boost with your next tank of gas 
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САКАТ, 


can boost octane by two to five 
points, substantially increase 
horsepower (an average of 
18.9% in tests), and elimi- 
nate knocks and pings. So 
when you fill up, pump up 
with 104 + Octane Boost 

or Super 104+ Octane 
Boost — from the original 
name in quality. Available 

at better automotive 


stores. 


OCTANE BOOST 
CORPORATION 


Box 271148 


Dallas, TX 75227 


super 16-02. can. 


Also available in one-gallon containers. 


Order 
Octane 
Boost 
products 
direct: 


Regular 12-02. can. 


13 Kickgas T-Shirt: 50/50 poyi cotton. Yellow 


blue or tan. 5, M, L, XL 00. Racin 
Caps, Jackets and Decals also available. 
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Motors exhibit at the New York World's 
Fair. Seated in chairs that form an 
endless train, passengers looking 
through a long window that parallels 
the train's route see a vast scale 
model of future cities, farms, fac- 
tories, mountains, valleys, railroads, 
and highways. Almost as big as a foot- 
ball field, the diorama is the larg- 
est of its kind ever built. 

“Sound engineers were called in to 
build one of the most complicated pub- 
lic-address systems ever devised. 
Mounted on a giant drum are 150 sound- 
track films. Each one, a separate re- 
cording of the talk describing the 
diorama, is synchronized to the move- 
ment of a group of chairs and is 
transmitted to built-in loudspeakers. 
Thus each spectator hears a running 
description of the exhibit perfectly 
timed to the progress of his chair" 


„„ crop appears, a 
YEARS AGO number of cars, 

paced by Ford’s jaunty Mustang, will 
acquire that sporty look. ‘Fastback’ 
models will proliferate. After 16 
years, the tail fins will be razored 
off the Cadillac. 
“Disk brakes will appear. Wheels in 
some instances will be bigger, with 
tires fatter and lower. 
“The pioneer of widely used auto- 
matic transmissions, the Hydra-Matic, 
will fade into history. Oldsmobile, Pon- 
tiac, and Chevrolet will adopt a torque 


converter in place of their Hydra- 
Matics. Chrysler will at last dump the 
push-button controls for its automatic 
transmission. 

“Ford and Plymouth will use poly- 
propylene steering wheels on some '65 
models. Both companies want to check 
consumer reaction to the cheaper, ligh- 
ter material. GM’s AC division has de- 
veloped plastic dash assemblies.” 
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DRAWING BY MARIO FERRO 


Waste zapper 


o-thirds of the land in the U.S. 
can't be built upon," says Burton 
Axelrod, president of Microwaste 

National in Girard, Pa., “because sep- 
tic systems can't be used." Soil with 
high clay content, water tables too 
close to the surface, and sites near 
waterfronts and wells all can make 


septic systems inappropriate, leaving | 


potential home builders without a 
waste-disposal method. 

Now Axelrod believes he has an an- 
swer: the InterSeptic system, which 
zaps wastes away with dehydrating 
microwaves. “You could use it any- 
where you can't use a septic system,” 
he says. 

Key to the system is the way it 
treats solid wastes separately from liq- 
uid effluent. Solids are dehydrated 
with a combination of microwaves and 
heating elements reaching about 1,000 
degrees F, leaving fine, sterile ash. 
Meanwhile, a separate module treats 
liquid wastes with ozone gas much the 
same way swimming-pool water is 
treated. “It kills every type of bacte- 
ria and virus known to man,” says 
Allen Orr of Microwaste. 

Although the resulting effluent isn't 
drinking-water quality, Axelrod envi- 


sions it to be used to irrigate crops, | 


put out fires, or even pumped back to 
the home to flush toilets. 


2. REACTION 
CHAMBER 


1, INLET VALVE 


6: | 
ELECTRIC ^ 
COILS 


` 5. MICROWAVE UNIT 


The InterSeptic system combines mi- 
crowaves and electric coils to dehy- 
drate and incinerate solid-waste mat- 
ter. The ozone treatment unit for liq- 
uid waste is not shown here. 

Waste enters unit A through the inlet 
valve lll. Ceramic filters trap the solids 
in the reaction chamber H while liquids 
flow through the filters to the lower 
chamber El then the water outlet B. 

When unit A reaches capacity, a com- 
puterized sensing unit shuts the inlet 
valve and activates the microwave 
and electrical coils В. Meanwhile, the 
unit B inlet valve opens to accept new 
waste to the second reaction chamber. 


Orr asserts the system is aestheti- 
cally acceptable as well as sanitary. 
Escaping steam is sent through a char- 
coal "scrubber" to reduce odors. Most 
of the steam, however, condenses with- 
in the unit and flows into the ozone 
system. The ash also moves to the 
ozone system when incoming wastes 


flush it out of the microwave chamber. 

Installed in the basement or yard, 
the system runs through the hour- 
long dehydrating cycle every one to 
two days for a family of four, says 
Orr, at about 254 per cycle. Dual de- 
hydrating chambers allow one to ac- 
cept wastes while the other processes. 

The InterSeptic system will be 
tested by the National Sanitation 
Foundation and the Pennsylvania 
State University. Alexrod hopes to 
have units available by mid-1990. — 
Judith Anne Yeaple 


Since radar displays only one number, the operator has the responsibility to decide which vehicle is being clocked. 


Why radar makes mistakes. 
How to protect yourself. 


ls hard to believe, but traffic radar does 


not identify which vehicle is responsible 
for the speed displayed. It shows only a 
speed number. The radar operator must 
decide who to blame. 

How radar works 


The radar gun is aimed at traffic and it 


transmits a beam of invisible radar waves. 
Moving objects reflect these waves back 


to the radar gun. Using the Doppler principle, 


the radar calculates speed from the 
reflected waves. But there's a problem. 
The best guess 

Remember, these reflections are in- 
visible. And truck reflections can be ten 
times stronger than car reflections. How 
can the operator know for sure which vehicle 
is responsible for the number? 

The truth is, in many cases he can't 
be sure. The result’? You can be ticketed 
for somebody else's reflection. 

The only way to defend yourself 
against these wrongful tickets is to know 
when radar is operating near you. 


Self Defense 
We specialize in radar warning. Escort 
and Passport have a unique warning 
system that tells you radar strength—with 
both a variable-rate beeper and a visual 


meter. You'll know when the radar unit is 
near enough to have you under surveillance. 

Car and Driver, Popular Mechanics 
and Roundel magazines have each tested 
radar detectors. And each gave us their 
highest ratings. Call toll-free and we'll send 
reprints of the complete tests. 

We're as close as your phone 

To order, call toll-free. Orders in by 
6:00 pm eastern time go out the same day 
by UPS and we pay the shipping. 

And we guarantee your satisfaction. 
If you're not entirely satisfied within 30 days, 
return your purchase. We'll refund your 
money and shipping costs. 

The best defense against wrongful 
tickets can be in your car tomorrow. 


Toll Free 1-800-543-1608 


(Call 8am-midnight, 7 days a week) 


RADAR WARNING RECEIVER 


ESCORT $245 (он res add $1470 tax) 


PASSPORT 


RADAR-RECEIVER 
PASSPORT $295 (0H res. add $1770 tax) 


Cincinnati Microwave 
» Department 601679 

One Microwave Plaza 

Cincinnati, Ohio 45249 
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What's New _ 


Ie 


Pool purifier A 
Solar panels on the Floatron power an 
electrolytic cell that releases small 
amounts of metal ions. The ions kill 
algae and bacteria, eliminating the need 
for chlorine, says the maker. Sherman 
Engineering Laboratory, Box 1929, St. 
Louis, Mo. 63043. Cost: $269 to $450. 


Subway for cars A 
French contractor GTM-Entrepose 
proposes to build a 31-mile tunnel 
system connecting downtown Par- 
is with its suburbs. Running 100 
feet underground, beneath existing 
subways, the two-tiered tunnels 
would relieve traffic congestion. 


Pinball quake > 


A motor inside this pin- 
ball machine makes it | 
shake when a ball hits 
The Fault. Also on Earth- 
shaker's playing field: the 
Earthquake Institute col- 
lapses, and California 
splits from Nevada. Wil- 
liams Electronics Games, | 
3401 N. California 
Ave., Chicago, Ill. 
60618. 


Electrical ink > 


Squeezing the Circuit Works pen 
opens its tip, releasing silver ink 
that can be used to make solder- 
able electronic connections. A $10 
pen “writes” 150 feet of conduc- 
tive traces. Planned Products, 
21105 Santa Cruz Hwy., Brush 
Rd., Los Gatos, Calif. 95030. 


Swedish 50-seater V 
This turboprop regional airliner 
will fly as fast as a jet on routes 
of up to 1,080 miles, its maximum 
range. It cruises at 360 knots (414 
mph). The Saab 2000 is powered 
by twin General Electric or Pratt 
& Whitney engines fitted with six- 
blade props designed for high- 
speed flight and low noise. 
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First flight A 


Just before 11 a.m. on March 19, 

a prototype of the world’s first 
production tilt-rotor aircraft 

lifted off the ground at Bell Helicopter 
Textron’s Flight Research Center in Arling- 
ton, Texas. The V-22 Osprey [July '87], 
which takes off like a helicopter and flies 
like a plane, hovered in its chopper mode 
for almost 15 minutes. 


< Kitchen counter 


How do you make dinner for 
two using a recipe that serves 
six? This recipe conversion 
calculator quickly gives you 
the correct measurements. 
The $60 Kitchen Whiz also 
converts recipes from 
metric to English mea- = | | - Киш РОЧ 
2 sures and from deci- E |; 315539 
m mals to fractions, says = = 
Seiko Instruments. The Whiz Shiny shipm es 
also has a temperature convert- The first contrarotating propellers for 
er, clock, and 24-hour timer. a commercial ship have been installed 
on a Japanese car carrier, says Mitsu- 
bishi Heavy Industries. The aft prop 
catches currents created by its partner, 
saving fuel. A special lubrication sys- 
tem keeps the shafts rotating in oppo- 
site directions. 


Strawberry growers are using this giant vacuum 
cleaner to suck insects off plants, reducing the 
need for insecticide. The bugs are killed when they 
hit a fan inside the Bugvac. Edgar Show, an ento- 
mologist at Driscoll Strawberry Associates in 
Watsonville, Calif., invented the machine. 


Steel substitute > Ҹ 
These reinforcing bars, made “ 
of fibers bound together by a 
polymer resin, could replace 
the steel reinforcing bars that 
are currently used to strengthen concrete. The bars are light- 
er than steel, don't corrode in acid rain, and don't conduct 
heat or electricity. Called Fibersteel, they're produced in a 
cable configuration by Composite Technologies Corp., Box 
1888, Ames, Iowa 50010. 
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DATA:SCOPE 


Navigator’s helper A 


The KVH DataScope integrates a high-accuracy com- 
pass, an electronic range finder, a digital clock, and 
5x30 monocular into a single rugged unit. The 12- 
ounce hand-held device can measure a bearing and 
calculate the range of a distant object with a push of 
a button. KVH Industries, 850 Aquidneck Ave., Mid- 
dletown, R.I. 02840. Price: $445. 


Light bikes > 
Lightweight, but strong and stiff, aero- 
space materials are finding their way into 
premium bicycle frames. The 3.5-pound 
Kestrel 4000 ($1,195) is built from epoxy- 
soaked graphite and Spectra polyethylene 
fibers molded into airfoil-shaped tubes. 
Cycle Composites, 265 Westridge Dr., Wat- 
sonville, Calif. 95076. The 3.2-pound 
Litespeed Titanium frame ($1,450) is 
composed of welded titanium tubing. 
Litespeed Titanium Racing Compo- 
nents, Box 22666, Chattanooga, Tenn. 
37422. 
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Bike windscreen Þ> 

On an extended bike 
ride any reduction in 
wind drag will cut the 
amount of exertion 
that’s required to reach 
your goal. The $80 Slip- 
Stream is a lightweight, 
clear plastic windshield 
for touring bikes that 
smooths the flow of air 
around the rider. Green- 
Lyn Marine & Leisure, 
491 Eglinton Ave. W., 
Suite 307, Toronto, 
Ont. M5N 1A8. 


< Jet sled 


Kawasaki's three-passenger 
Jet Mate combines the speed 
and agility of its Jet Ski water 
scooter with the stability, 
room, and dry operation of a 
small boat. The jet-driven (no- 
prop) watercraft is powered 
by a 52-horsepower two-stroke 
engine that is controlled with 
a Joy stick. The $5,799 Jet Mate 
comes with its own trailer. Its 
shallow draft and jet-drive al- 
low it to be launched easily 
from shore. 


When American Thunder rolls, 
the competition takes 


هي 


COVEI 
LE 


That cloud you see on the horizon isn't a storm. It's the dust kicked up 
by American Thunder. And our dem tu eating it. When Mobil 1? 


M bill BFGoodrich T/A* Radials and Chevrolet go desert racing, 

Ivi Boel we go all out. With race-proven technology, drivers and 

equipment. Mobil 1's engine protection under extreme operating 

conditions makes it the only choice for 

the dust-choked wilds of the desert. CHEVY TRUCK 
BFGoodrich T/A Radials are designed to stand up to the boulders and bear 

down in the silt beds. And the heavy metal pickups that hold this all together 


du „_ are specially equipped Chevy‏ ر 
yor | BFGOOQTICIT full-size and S-10 compact‏ 
VA Radlals trucks. So if you want to‏ »= 

, ride with the winners, ride with 


= x | Mobil 1, BFGoodrich T/A Radials zz | 
x wh / and Chevy trucks. Because we НОВА /SCORE 
know youd rather make dust than eat it. 
Larry Ragland Frank Vessels 


Chevrolet, Chevy, the Chevrolet emblem and $10 are registered trademarks of the GM Corp. 1989 GM Corp. All Rights Reserved 


BY WILLIAM J. HAWKINS 
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DOT (digital op- 
tical transceiver) 
machine works on 
your desk ... or any- 
where else there’s 
a phone: a car, boat, 
or plane. From Citi- 
fax Corp. (3647 Wood- 
head Dr., Northbrook, 
Ill. 60062), the DOT 
portable is $1,895. 


Mail alert A 
Through rain, sleet, snow, and «Фр 
hail, every day you trudge to the 

mailbox to see if the postman made his 
rounds. But Signamail—a tiny transmit- 
ter in the mailbox that signals a receiver 

in your home when there's a delivery 
—saves you the trip. SMS, 204 E. Sec- 
ond Ave., San Mateo, Calif. 94401; $49. 


Phone aid | 


NEC’s model T-4103 18 more 
than just a 20-number program- 
mable phone. The Help Phone 
automatically dials and 
gives one of two digital- 
ly recorded messages 
when it hears a smoke 
alarm or detects a signal 
from its remote emer- 
gency button. $299. 


Scoop-up scope > 

An electroluminescent screen helps make John 
Fluke’s battery-powered, 14.5-pound, 100-mega- 
hertz oscilloscope completely portable. A non- 


volatile memory stores up to 100 waveforms 8 
for future analysis. The PM 3308 is $7,500. 55 


Music to go » 

The speaker goes anywhere—in or out of 
your home—and receives music via the wire- 
less transmitter attached to your hi-fi. Bat- 
tery- or AC-powered, the monaural speaker 
system is $179 from Datawave, 16259 Stagg 
Ave., Van Nuys, Calif. 91406. 


< E.T., say home 


Say a name, and the NYNEX voice- 
recognition cellular phone finds the 
number and calls. The phone recog- 
nizes up to two voices and dials any of 
10 preprogrammed numbers. The 
model 832 is $1,595. 
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Advertisement 


Save Gas, Save Engine with ‘POLY’ 


DOUBLE GUARANTEE (See Details Below) 


The following introduces one of the 
most fully tested and credentialed gas sav- 
ing, friction reducing engine treatments 
ever to reach the market! 

WHAT 15 POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: “The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case оѓ Polytetrafluoroethylene -equiv- 
alent to wet ice on ice, Ilt was first 
manufactured in quantity by ЕЛ. duPont in 
1943, and is marketed as Teflon" ." 

The PetroLon Corporation, makers of 
Slick 50, have invented a way to per- 
manently bind this slippery chemical to 
your engine with one treatment. All you do 
is add one quart of Slick 50 to your oil dur- 
ing oil and filter change. By reducing 
engine friction, Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature thus caus- 
ing your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 


Slick 50's credentials are impressive. 


"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests in- 
dicate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest,(March/April 1982, p. 35) 

Researchers at a nationally respected 
research laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine part, were surpris- 
ed at its permanence. They stated, "We ac- 
tually expected the PetroLon Slick 50 'Poly' 
resin coating to also be removed, but later 
found it was still there." 

The Federal Aviation Administration has 
fully accepted a similar product — Slick 50 
Aircraft Treatment (F.A.R. #33.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 
in 1986. They found substantial increases 
in both gas mileage and horsepower. Their 
tests showed that these gains were due to 
a reduction in friction. 

A test done at the San Diego State 
University revealed that, "Slick 50 does in- 
crease horsepower and decreases fuel 
consumption in tests done at the univer- 
sity." The Space Shuttle Columbia uses 
the chemical "poly" in its gears and bear- 
ings because it is the only chemical lubri- 
cant which can withstand the heat and 
corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 
Services Council for Pennsylvania. This 
test was shown on television station 
WTVE: Three cars with between 75,000 and 
129,000 miles on them, were treated with 
Slick 50. Six months later the oil was drain- 
ed from each vehicle and the cars were 
driven without the oil plugs for about half 
an hour. The water temperature never rose 
and the engines sustained no apparent 
damage. 


How do you give an engine a "poly" 
treatment? Very simply! Just before an oil 
and filter change, add Wynn's" Engine 
Flush (sent free with each order) to clean 
out your engine. Then drain your oil, 
change the filter, and add the proper 
amount of oil less one quart. Add one 
quart of Slick 50, drive for thirty minutes, 
and leave it in the crankcase for 3,000 
miles. (Add two quarts for engines with oil 
capacities of seven quarts or more.) 

Slick 50 gives a permanent coating so 
you need to treat your engine only once, 
and not each time you change your oil. 
Slick 50 is also excellent for turbocharged 
engines, aluminum block engines and 
rotary engines. 

Will it work with most oil? Yes! Slick 50 
will work with all petroleum-based oils and 
synthetics compatible with petroleum bas- 
ed oils. 

What are the benefits of Slick 50? Your 
actual benefits in percentages may vary, 
depending on the kind of driving you do, 
the condition of your vehicle, etc. By 
reducing friction, Slick 50 does all of the 
following: Slick 50 increases gas mileage. 
Slick 50 increases horsepower - small 
economy cars and large RV's really need 
this! Slick 50 makes for easier starting (im- 
portant in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing 
the lubrication of your oil and the life of 
your engine. Since lubricating lead is be- 
ing removed from gas, and unleaded gas is 
poor in lubricating qualities, this extra 
lubrication of Slick 50 on valve systems 
and guides is a real bonus. 

Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. 
Slick 50 eliminates the "lubrication starva- 
tion" that all cars experience when you 
first start them, before the oil has a chance 


to circulate. Up to 90% of the wear on a 
car can be caused by this lubrication star- 
vation. You receive all these benefits for 
less than the cost of two tanks of gas 
($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! Slick 50 is suspended in 
an excellent grade of petroleum oil which 
meets, or exceeds, every manufacturer's 
engine warranty requirements. In addition, 
this oil carries an API (American Petroleum 
Institute) service classification SF-CC-CD. 

More Slick products are available. 
These include Gear Treatment (manual 
transmission, etc.) 2-Cycle Engine Treat- 
ment, Grease, Fuel Conditioner, and 
Power Boost. Free information sent on re- 
quest. 


DOUBLE GUARANTEE! | 
Guaranteed lowest price and W 
М guaranteed satisfaction. If at the f 
time of purchase you have seen Wl 
Slick 50 advertised in a current 


| magazine at a lower price, we will ff 


} beat that price by $2.00 a quart and & 
you will still get your free engine ff 
flush. If you are not satisfied with f 
our Slick 50, within 4 months, send ы 


} us a note and proof of purchase for | : 


a full refund of purchase price. This Û 
makes trying Slick 50 RISK FREE to ( 
you. We have been in business for W 
| 10 years and intend to keep our fff 
| customers 5 happy. | 


Free Wynn’s™ Engine Flush sent with 
each order. Free shipping with orders of 2 
or more. 

DEALERSHIPS AVAILABLE 

Easy Toll-Free number. 

To order your own Slick 50 friction reducer 
and free Wynn's" Engine Flush, call toll 
free 1-800-227-5425. Or send to 

JS AUTECH 
U. INNOVATIONS & TECHNOLOGY 


C" ————————————— 


FOR PERFORMANCE MOTORING 


407 Del Rio Road, Berthoud, CO 80513. 
pu 0 0 MÀ —— — ee 


O i enclose $39.95 + $4 shipping and handling 

О Send me ats. of Slick 50 @ $39.95 ea. 
FREE shipping (2 or more) PS7 

O Check OF COD. Г VISA/MCIDISCOVER 


Dik- > > ——— Ef 


Name 


Address — 
(Give Street Address for U.P.S. delivery) 


City а 
State ір 


Teflon is а reg. trademark of Dupont, Wynn's is а reg. 
trademark of Wynn Oil Co. 
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< Porta-battery 


Dead battery? Jump-Start is a 

hand-held power pack that 

plugs into the cigarette-lighter | 
outlet to provide enough cur- 
rent to start your car's engine. | 
Plugged into a household out- 

let, it charges in one-half hour, 

and will provide 8 to 10 min- 

utes of starting power. Spitfire 

Corp., Drawer 1025, Refugio, 

Texas 78377. Suggested retail 

price: $120. 


«4 On and off-road 


Bridgestone says its Des- 

ert Dueler D-691 tire 

gives enhanced trac- | 

tion on rough terrain | 

and wet pavement. A 

new rubber compound 

and a computerized 
| 
| 


tread design improve 
road grip, according 
to Bridgestone. Price 
ranges from $100 to | 
$150 per tire. | 


No-rust toolbox А 
Three locking drawers and a six- 
inch-deep top section in the Plano 
TDS 873 plastic toolbox hold a full 
assortment of car-maintenance prod- 
ucts and tools. The ABS plastic tool- 
box is light and sturdy and will not 
rust. Plano Molding Co., Plano, Ill. 
60545. Suggested price: $50. 


Better buffer » 


The Waxmaster 1100 random orbital 
waxer/polisher is a household version 
of the Chamberlain Group’s profes- 
sional car-care line. Available at auto 
parts stores for under $100, the 1100 
uses a direct drive motor to produce a 
gentle orbital polishing motion. Cham- 
berlain, 845 Larch Ave., Elmhurst, Ill. 
60126. 
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Before... 


New! 


| 
==. ====- 


геа Underwater Harvesting Tool! 


the WATER-WEEDER ' 


Е inally homeowners can control weed growth at their 
own lake front. No more depending on associations 
to provide large harvesters or expensive and potentially 
dangerous chemicals. 


This amazing new tool is designed exclusively for the 
waterfront homeowner or pond owner. A lightweight and 
easy to operate harvester, the WATER-WEEDER™ easily 
cuts aquatic vegetation from a boat, from your dock or 
simply by wading in from shore. Powered by 
safe 12 volt DC eneray, the unit attaches readily 
to your boat battery, or to our optional 
rechargeable battery pack. Pistol grip control 
handle has special water tight trigger on-off 
control with “lock-on”. Built in buzzer and 
indicator light signal any interruption in cutting 
operation. Corrosion free Stainless Steel cutting 
blades cut a four foot wide swath with the same 
ease as passing a hot knife through butter. 
Aluminum shaft incorporates two quick connect 
4 ft. sections which allow for cutting up to eight 
feet below the surface of the water. Optional 4 
ft. section extends the cutting depth to twelve 
feet. Specially designed collection net is 
provided free with your order. 

Order now, just in time for the weeds. Supply 
for 1989 will be limited. 


Satisfaction Guaranteed or money back! 


—— Call or Write Today 
| | 1-800/552-1217 | 


PS 1 Order Form 


کے 


NM 

: ЕИ Пр 

“Works just like а 
hedgetrimmer underwater.” 


і 


Name 
AddreS5_ ————— 
Tr ae | ae 


| Qty. | item | Em | Тиш | 
|| Harvester | $299.99 || 
|__| Battery Pack | ^ 7999 | 


C jentmemn | m | — - 


' and Handling (Add $10.00 for each 
Harvester and $8.00 for each Battery Pack) 


Total Amount of Order 
NX. State Residents — add Sales Tax 


Total Enclosed 


For MasterCa | 
менин or VISA Orders -4 0/850 3217 


О Please send FREE information package. 


TM 
Waterside Prodacts Corp. 


P.O. Box 876, Lake Mahopac, New York 10541 J 
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Sputter-free spout A 


Hot-water dispensers are conve- 
nient and can help you save en- 
ergy dollars, but turn one on and 
many times you'll get 190-degree 
water sputtering and splashing 
from the spout. The 750-watt In- 
Sink-Erator GN has a redesigned 
valve and faucet said to solve 
those problems. The half-gallon 
unit costs $289. Emerson Electric, 
4700 21st St., Racine, Wis. 53406. 


STRUCTURAL 
COMPOSITE 


| PORCELAIN NS 
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Faster siding 
Cedar shingles are beautiful and 
durable, but time-consuming to 


install. Now you can put up four 


courses of five-inch-exposure 
shingles at a time—with no visi- 
ble joint line. Each 23-by-96-inch 
panel has overlapping end-joint 
construction to prevent vertical 
seams. Cedar Valley Shingle Sys- 
tems, Box 1302, Hollister, Calif. 
95023; $2.15 a square foot. 


Spray sealer A 


Attach the bottle to your hose, turn 
on the water, and spray. You can 
waterproof concrete, brick, and 
other masonry as easily as hosing 
down your driveway or patio. One 
coat from the 27-ounce bottle of 
concentrate seals 700 square feet 
of surface, says Thompson’s (825 
Crossover Ln., Memphis, Tenn. 
38117). Price: $25. 


“Lighter, tougher tub 


American Standard's Princeton 
bathtubs are made from a com- 
posite called Americast. Com- 
prising a porcelain finish, a layer 
of metal, and a dense plasticlike 
base, tubs made from Americast 
are half the weight of cast-iron 
tubs and are more scratch-re- 
sistant, says American Standard 
(Box 6820, Piscataway, N.J. 08854). 


< One piece, two tones 


The Be Bop Relax Armchair is a 
molded resin lounge chair with a 
difference: The two-tone chair is 
actually one continuous piece of 
plastic; there's no seam. An ad- 
vanced injection-molding process 
allows two solid-color resins to be 
molded in one piece in a single 
operation. Allibert, Box 1200, 
Stanley, N.C. 28164. $95. 
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m LESS TIME 


Because NordicTrack is so much more efficient 
than an exercise bike or rowing machine, you burn 
! more calories and get a better aerobic workout in 
' less time. 


ЙГ m LESS EFFORT 


. Inrunning and biking, the leg muscles do most of the work. 
With NordicTrack, the exercise workload is shared by 
the upper and lower body muscles, so exercise 
seems to require less effort and provides 

g> greater cardiovascular benefits. 


© = NO DIETING 


Recent studies show that 
aerobic exercise is much more 
effective for losing weight than 
dieting. And no other exer- 
cise machine burns more 
calories than Nordic 
Track ...S0 you can lose 
weight faster without 
dieting. 

ш NO IMPACT 
Running and some 
aerobic workouts can 
cause painful and 
= harmful jarring to the 
Ao body, resulting in knee, 
1 shin, back and other 
/ injuries. NordicIrack 
/ gives you a vigorous aero- 
bic workout that is com- 
pletely jarless. 


Exercise. 
More» 


ш MORE EFFECTIVE 


By duplicating the motion of cross country skiing, the / | 

world's best exercise, NordicIrack provides the ideal | ü 
aerobic workout. Your total body is exercised simul- | 
taneously. 


ш MORE COMPLETE 


Unlike bikes and other sitdown exercisers, NordicIrack 

exercises major muscles in the buttocks and legs more uni- 
formly, as well as exercising the arms, shoulders, 
and back. You get a total body workout. 


ш MORE CALORIES BURNED 


In tests at a major university, 
NordicIrack burned more calories 
and provided a greater aerobic 
workout than an exercise bike 
and a rowing machine.* 


ш MORE UNIFORM 
Unlike a rowing machine, 
you can independently 
adjust NordicTrack’s 
resistance for upper and 
lower body muscles for a 
more thorough, balanced 
workout. Major muscles 
are neither overstressed 
nor underworked. Plus 
NordicIrack's patented | 
flywheel system provides 
a smooth, rhythmic motion 
that makes exercising more 
pleasant. 


= MORE _ 
CONVENIENT 
Exercise in the comfort of your 
home, any time of day, in any weather. 
You'll be more likely to exercise reg- 
ularly and achieve your fitness goals. 
NordicIrack folds easily, requiring storage 
space of only 17" x 23". 


*Scientific test results included in NordicTrack brochure. 


m NO SKIING 
EXPERIENCE REQUIRED 


NordicTrack is for everyone who 

wants the benefits of regular exercise. 
Even if you've never skied (and never plan 
to), in a few minutes you'll soon be "tracking." 
Great for all ages and weights. 


ип NO RISK 
NordicIrack's excellent quality and performance allows us to 
offer a no-risk, 30-day trial return privilege. In fact, customer 
referrals are our largest source of orders. 


PARI. 


FREE BROCHURE AND VIDEO | 


Call Toll Free Or Write: 


1-800-328-5888 


In Minnesota 1-800-422-5145 In Canada 1-800-433-9582 


"Of all the indoor exercisers, 
the same superior benefits 


| 
| 
I | i $4. Fr _ 
as cross country skiing. Nordic rack | 
" Ky 141 Jonathan Blvd. N., Chaska, MN 55318 | 
| ! Г] Please send free brochure | 
Olympic + J Also free videotape [1 VHS (1 ВЕТА | 
Silver Medalist Маше C 
® Street | 
ji,  —— اة‎ Zip | 
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Clean air on a roll > 


The Mobile K air cleaner—for 
home, school, and small com- 
mercial shops—uses a special 
two-component filter media. It 
contains glass fibers that cap- 
ture larger particles effective- 
ly, says the company. In addi- 
tion, it contains many crum- 
pled folds that trap and hold 
fine dust, welding and ciga- 
rette smoke, and paint and oil 
mist, it's claimed. The air clean- 
eris on casters so you can roll 
it to the job. And the filter 
media is on a roll: When it gets 
dirty just pull out a new sec- 
tion and cut off the old. The 
Mobile K filter can be powered 
from any 110-volt outlet. Price: 
$249 (with media roll). Tech 
Paper, 64 Euclid Ave., Pitts- 
field, Mass. 01201. 


More volts 
V Last year, Black & Decker in- 
„М.м troduced Univolt cordless 
. ` tools: a single charger that 
would handle nickel-cadmium 
batteries from 2.4 to 24 volts. 
Initially, B&D introduced 7.2- 
JEN. . 11.77. ia | Y E 7$ .' and 9.6-volt Univolt drills. 
NE NS ug у А Э] Nowit adds six 13.2-volt tools 
тиюи АТ am pm E 2 (two drills, three screwguns, 
and a hammer drill) that gen- 
erate more than 235 watts, it's 
claimed. They're called Ko- 
diak Industrial tools. 
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Double measure V 


There's no counting 'ie-inch 
marks with the Quicker Tape. 
By pushing a button you can 
get a digital readout—in feet, 
inches, and sixteenths of an 
__ _ ' inch. And it remembers the 
display, even after the 16-foot 
Plane talk á == Cir, metal tape is retracted. Home- 
Makita’s new 12-inch bench- = Gx, star Intl., 4473 Willow Rd., 
top planer weighs a portable i Pat ts Pleasanton, Calif. 94566; $30. 
53 pounds, and its 12-ampere 
motor spins the two-blade 
cutter at 8,000 rpm. The plan- 
er accepts stock from ' to 
6 inches thick. Feed rate: 26 
feet per minute; maximum 
depth of cut: ?5» inch. Makita 
U.S.A., 14930 Northam St., La 
Mirada, Calif. 90638; $885. 


Bit part > 

Lockbit, a keyless chuck, holds 
round drill bits, and its hex 
shank fits most cordless screw- 
drivers. (It should not be used 
in reverse.) Lockbit with 4- 
inch chuck sells for $7; with 
Vs-inch chuck, it's $6. Work- 
Tools, 1748 Westwood Blvd., 
Los Angeles, Calif. 90024. 
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` We hope you'll visit our distillery someday апа meet some of the folks who make Jack Daniel's. 


TOUGH OLD BIRDS like Herb Fanning here are why you'll continue 
to find Jack Daniel’s so smooth. 


Mr Fanning has held every job in our Hollow. 

So he knows his whiskey inside out. And though 
he's long retired these days, we occasionally bring 
him back to check on things. You see, we know 
theres a certain rareness you ve come to expect 

in Jack Daniel's. We cant ever risk changing 

that. And with prideful watchdogs like Herb 


on the scene, we don't think we ever will. 
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SMOOTH SIPPIIN- 
TENNESSEE WHISKEY 


Tennessee Whiskey € 40-43% alcohol by volume (80-86 proof, © Distilled and Bottled by 
Jack Daniel Distillery Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


JOIN THE AIR FORCE 
AND SEE THE WORLD'S 
MOST EXOTIC TERMINALS. 


ne Terminals that push pilots beyond their limits. 
UT Terminals where dogfights are played out 
with sweaty realism. 

Terminals where futuristic aircraft designs 
are modified in just seconds. 
~ [tS all part of the most sophisticated 
~ computer technology in the world. 

I il С And if you have 
the desire "т the e побија you could become 
a part of it. ie. — — 

Youll receive not only the highest-quality ig = — 
technical training, but guaranteed hands-on c. | 
experience. Use equip- 
ment and technology 
So advanced, it may 
be years before the 
rest of the world even 
reads about it. 

But thereS much 
more to the Air Force 
than mainframes and megabytes. 

We offer equally exciting opportunities in to- 
days most sought-after fields. Electronics. 
Medicine. Aircraft mechanics. Communications. Ove 200 careers in ай 

Plus the chance to pick up college credits or 
even an Associate of Applied Science degree 
in the fully-accredited Community College 
of the Air Force. 


Interested? Give usa callat . gid, 
1-800-423-USAF Youll find there are 47 
some terminals where futures A 
getoff the ground. AIM HIGH. 


JULY 1989 


After the triumphant Apollo Moon landings, NASA's successes continued as 
it surveyed Earth and the solar system with robot craft and built a machine 
to make space flight routine: the space shuttle. Then Challenger blew up. 
The United States is still reassessing what it should do next. NASA wants 
to build a large, expensive space station. Critics say that’s not the way to go. 
Authorities on both sides defend their positions in the following pages. 


By STUART F. BROWN 
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wo decades ago this month, 
astronaut Neil Armstrong 
climbed out of the buglike Apol- 
lo 11 lunar module and became 
the first man to set foot on an- 
other heavenly body. It was an 
achievement that seized the 
imagination of the world; many 
people still clearly remember 
what they were doing on that 
day in 1969 when they heard 
news of men on the Moon. 

The six Apollo Moon land- 
ings were the crest of a wave of 
national excitement about the 
promise of space—and about 
showing that the United States 
could outdo the Soviet Union on this 
bold new frontier. 

Much has happened since the 
Apollo program and the Mercury 
and Gemini missions that paved the 
way for it in the early 1960s. Nu- 
merous scientific and communica- 
tions satellites have been launched 
into Earth orbit. Unmanned deep- 
space probes have been sent to the 
sun, the Moon, and the planets, 
where they gathered a wealth of 
knowledge about our solar system. 
Skylab demonstrated that Ameri- 
can astronauts could live and work 
in space for months at a time. And 
a dramatically different launch ve- 
hicle entered service: the space 


| 
| 


PHOTO: NASA 


An Apollo astronaut (top) tends a seismographic experiment on the Moon. The video 
image (above) of the reddish, dusty Martian surface was captured by the Viking 
2 lander in 1976. The planned comet rendezvous asteroid flyby (CRAF) mission 
(right) is shown shooting a penetrator toward the nucleus of the comet Kopff. 
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shuttle. The winged reusable craft 
was supposed to make space flight 
routine and cheap. 

Then came the fiery explosion 
that not only destroyed the shut- 
tle Challenger and her crew, but 
brought the space program to a 
grinding halt. 

The disaster led to a searching re- 
evaluation of NASA's practices and 
goals. Critics charged the space 
agency with blundering grievously 
by putting most of its eggs in the 
shuttle basket; the costly system 
drew funds away from cheaper ex- 
pendable boosters and from un- 
manned exploratory missions. And 
now they say NASA is committing 
another folly by proposing to build 
a large, expensive space station for 
which there is little use. NASA, 
naturally, disagrees and defends its 
actions. 


A search for goals 


Major studies conducted since the 
Challenger accident have recom- 
mended new or revised goals for the 
space program. A report by former 
astronaut Dr. Sally K. Ride warned 
that "Only with a clear strategy and 
goals will the country be able to re- 
gain and retain leadership in space." 

Ride's study charted four missions 
NASA could pursue, while warning 

Continued 


NASA JET PROPULSION LABORATORY 


not to focus exclusively on any one 
effort: 

* Mission to planet Earth, a pro- 
gram of satellite monitoring of 
Earth resources and environmental 
conditions. 

* Exploration of the solar system, 
which includes unmanned probes to 
Saturn, intercepting a comet and an 
asteroid, and sending three missions 
to Mars to return soil samples to 
Earth. 

* Outpost on the Moon, a plan call- 
ing first for robotic, then manned 
landings on the Moon, leading to the 
establishment of a manned base 
that would conduct scientific re- 
search, explore lunar resources, and 
gain experience in living in an other 
worldly environment. 

* Humans to Mars, an ambitious 
program to land people on Mars 
early in the next century. Eventu- 
ally an outpost on the red planet 
would be established. 

The Ride report also called for 
funding an effort named Project 
Pathfinder to develop the technolo- 
gies needed for manned missions 
beyond Earth orbit. 

Similar, if grander, plans were 
proposed by the National Commis- 
sion on Space headed by Dr. Thomas | 
Q. Paine. The group’s stated goals 
for the next century are heady stuff: 
“To lead the exploration and devel- 
opment of the space frontier, ad- | 


PHOTO: NASA; IPL 


pace 
science was in- 
vented here [in the 
U.S.], developed, 


exported,and 


99 vancing science, technology, апа | 
. abandoned enterprise... building systems that 
— John Bahcall, Continued 
astrophysicist, 
Institute Advanced Study, | 
Princeton, N.J. 
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A Voyager probe transmitted this image of 
Jupiter's moon lo (above left) in 1979. 
The massive volcano at the horizon is a 
spewing debris to a height of 100 miles. j 
Launched in 1973, the Skylab space sta- 
tion (above right) was home to three 
crews of astronauts who performed scien- 
tific experiments. The croft fell out of 
orbit in a fiery breakup over Westem 
Australia in 1979. The Hubble Space 
Telescope (above), due to be launched in 
December, carries five astronomical in- 
struments that will make observations 
free of the distortions caused 
by Earth's atmosphere. Voyager 
2 (left) flew by Uranus in 
1986, and is due to fly by 
Neptune in August. 


RELL 


ILLUSTRATION: BRIAN SULLIVAN PHOTO: SIPA / 
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here 
shouldn't have been 
.. seven people 
aboard the 
Challenger to launch 
a communications 
satellite. When you 
ask why did we risk 
those lives, the 
answer is not a very 
.. good one. The 
problem is nobody 
in the country asked 
the question" 


1 _— Bruce Murray 


PHOTO: SIPA 
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"The probes satisfy the lust for under- 
standing. There's a certain grandeur and 
appeal in learning what the solar system 
is made up of, how it’s working at the 
present time, and its origin." 

—James Van Allen 


THE SPACE DE 


“Needless to say, IKI, the Soviet Space 
Research Institute, shares James Van 
Allen's concern that costly manned mis- 
sions will be pursued at the expense of 
projects that would better advance space 
science. In the long run, however, we 
have to beware of an even more danger- 
ous competition—that between military 
and civilian uses of space.’ —Roald Z. 
Sagdeey, former director, IKI, Soviet 
Academy of Science 
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make accessible vast new resources 
and support human settlements 
beyond Earth orbit—from the high- 
lands of the Moon to the plains of 
Mars." 

In a report to President George 
Bush, the National Academies of 
Sciences and Engineering urged 
that the nation establish long-term 
space goals and hold off on the 
final design and deployment of the 
space station until those objectives 


o gauge the thrust and coun- 

ter-thrust of the controversies 

over the future of the U.S. 

space program, PoPULAR SCI- 

ENCE interviewed six noted ex- 
perts. They are: 

Dr. Maxime A. Faget, chief exec- 
utive of Space Industries Interna- 
tional, Inc., in Webster, Texas. His 
company has designed an industrial 
space facility, a man-tended plat- 
form for conducting commercial and 
scientific experiments in Earth or- 
bit. Faget worked as an engineer for 
the National Advisory Commission 
for Aeronautics and for NASA from 
1946 to 1981, leading the design 
work for project Mercury, and work- 
ing on the Apollo spacecraft and 
space-shuttle designs. 

Dr. Lennard Fisk, associate ad- 
ministrator of NASA's office of space 
science and applications, the divi- 
sion of the agency that funds plan- 
etary and earth-science programs. 

Dr. Franklin D. Martin, assistant 
administrator of NASA's office of ex- 
ploration, which is charged with 
studying future manned exploration 
of the solar system. 


have been set. The possible goals 
cited are again essentially those put 
forth in Sally Ride's report. The 
Academies also recommended that 
NASA coordinate its purchasing of 
expendable rockets with the mili- 
tary, which is a major user of the 
unmanned boosters. 

NASA has taken a lot of heat 
from its many detractors. Perhaps 
not all of it has been fair. Outgoing 
NASA administrator Dr. James C. 
Fletcher said shortly before his 
April departure that setting na- 
tional goals was not a job for NASA 
—but for the president. He is right, 
of course. Still, it is expected that 
the space agency will participate in 
defining a clear, compelling set of 
goals for itself. Some critics com- 
plain that this hasn't happened. 

On the pages that follow, six 
themes of the ongoing space debate 
are explored: manned vs. unmanned 
exploration; mission to planet 
Earth; the space shuttle; the space 
station; to the Moon or Mars; and 
leadership for the space program. 


Dr. Bruce Murray, professor of 
planetary science at the California 
Institute of Technology. He is a for- 
mer director of NASA's Jet Propul- 
sion Laboratory and a founder of 
The Planetary Society, a space- 
interest group in Pasadena, Calif. 

Dr. Thomas O. Paine, chairman 
of the National Commission on 
Space appointed by President Rea- 
gan from 1984 to 1986. He was the 
administrator of NASA from 1968 
to 1970, and is a former president 
of aircraft maker Northrop Corp. 

Dr. James A. Van Allen, Carver 
professor of physics emeritus in the 
department of physics and astron- 
omy at the University of Iowa. In 
1958 he discovered the radiation 
belts surrounding Earth that now 
bear his name. He was the principal 
investigator for the first studies of 
the radiation belts of Jupiter and 
was co-discoverer in 1979 of the 
radiation belts of Saturn. In addi- 
tion, he was chairman of the groups 
that developed the Voyager and 
Galileo missions. He is principal 
investigator for the Pioneer 10 and 
11 projects. 


MARTIN: Humans in space—that's 
an important thing. Don't believe for 
a minute that the American public 
is as excited about unmanned pro- 
grams as they are about manned 
ones. There is something almost re- 
ligious about it in a lot of people's 
minds. The shuttle program is a real 
symbol in this nation of technolog- 
ical leadership. Hundreds of thou- 
sands of people drive out to the des- 
ert to watch those shuttles come 
home. You don’t give ticker-tape pa- 
rades to robots no matter how ex- 
citing they are. 

The real visionary goal is that 
someday we're going to be a multi- 
planet species. And that vision re- 
quires us to look at these things 
with a view of permanence. In the 
near term, the space station will be 
permanent, and humans in space 
will be permanent. 


MURRAY: My view is that man in 
space is only meaningful when it's 
a human figure we need for psycho- 
logical reasons. Van Allen does not 
recognize this. He says no way; ro- 
bots can always do a better job. And 
97 percent of the time that’s true. 
A person like [former astronaut] Mi- 
chael Collins will differ. He'll say 
humans can do maybe 50 percent 
of the jobs. But he understands that 
it is within us to project people into 
these situations—not robots. Then 
there are people like me, Van Allen, 
and Carl Sagan who can get that 
excitement through robotic eyes. 


PAINE: Some very bad decisions 
were forced by all the shuttle cost 
overruns. We haven't had a plane- 
tary launch in 11 years in this coun- 
try (before the Magellan launch to 
Venus this May), and that is a scan- 
dalous degree of mismanagement. 
When you look at the amount of 


money spent over that time, you’re 
talking $100 billion without a plan- 
etary launch. That money has gone 
into overhead and cutting the lawns. 
We have overspent on manned space 
flight for relatively trivial returns, 
and we have starved a mag- 
nificent planetary explora- 
tion program, which we have 
the technology to do. 


VAN ALLEN: The vaunted 


advantages of having hu- 
man crews in space for ma- 
nipulation of equipment or 
observation of Earth by the 
naked eye is pretty much 
rubbish in my opinion. We 
already have tremendous 
remote-control robotic oper- 
ations in space. For exam- 
ple, we have sent hundreds 
of thousands of commands to 
the Voyager spacecraft, 
which will be coming up on 
Neptune late this August. It 
has all sorts of redundancy 
and work-arounds built into 
its instruments so that we 
can reconfigure them, and 
we do all of this from billions 
of miles away. 

The human occupation of the 
solar system is a theme we hear. It’s 
quasi-religious. President Reagan 
used the expression “a permanent 
presence in space.” Big deal. We 
dont have a permanent presence at 
the bottom of the ocean, and that's 
a hell of a lot more interesting. 

In the area of pure science, I 
would put my money on planetary 
exploration. The space probes sat- 
isfy the lust for understanding. 
There's a certain grandeur and ap- 
peal in the sense of learning what 
the solar system is made up of, how 
it's working at the present time, and 
its origin. 
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MANNED VS. 
UNMANNED 
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MA permanent presence in space. Big 
deal, We don’t have a permanent presence 
at the bottom of the ocean, and that's a 
hell of a lot more interesting." 

—James Van Allen 
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FISK: Global change is something 
everybody worries about: green- 
house warming, ozone depletion, de- 
forestation, desertification... all 
that stuff. These are global prob- 
lems, and the only way you're going 
to understand them is through glo- 
bal measurements from space. 
That's the key to being able to de- 
velop the scientific understanding 
on which somebody can make pol- 
icy decisions that make some sense. 

Mission to planet Earth is the 
program designed to make these 


measurements. We are planning 
polar-orbiting instrument plat- 
forms, sensors that will be attached 
to the space station and small dedi- 
cated satellites called earth probes. 
There is support for making these 
measurements because there's got 
to be some scientific understanding 
generated about what we should be 
doing about the environment and 
on what time scale. 


VAN ALLEN: The mission to planet 


Continued 


IISSION 
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EARTH 
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The NASA Scatterometer (NSCAT) will 
make high-resolution measurements of 
winds near the oceans’ surfaces to deter- 
mine how the sea and air interact. 


PHOTO: NASA/IPL 


Earth mentioned in Sally Ride's re- 
port should be one of the primary 
emphases of our space program in 
the next few years; it has a very sub- 
stantial pure scientific component 
and is directed toward 
real human problems 
in a way that space is 
uniquely able to provide. 
This goal has been nib- 
bled at, but not really 
made a centerpiece of the 
U.S. space program. We 
have a massive technical 
and scientific foundation 
for this job. We know 
what we're doing, and 
superb instruments are 
available. 

There are multi-spec- 
tral-band sensors that 
have high-quality televi- 
sion cameras with vari- 
ous optical filters to select 
different portions of the 
optical and infrared spectra for scru- 
tiny of Earth. We now have a very 
good knowledge of how to select the 
color or wavelength bands to empha- 
size and bring out various features. 

For example, you can select a par- 


ticular band ofthe spectrum, which 
allows you to discern the health of 
forests. You can select other wave- 
length bands to reveal the presence 
of pollution in rivers. You can scru- 
tinize the state of the polar icecaps 
or discern the hydrology of large 
areas—that is, the presence of mois- 
ture or near-surface water—by 
choosing the proper wavelength. 
You can observe the temperature 
and circulation patterns of the 
oceans. You can monitor the gaseous 
pollutants in the atmosphere, the 
ozone content, and the greenhouse 
gases. There's a tremendous range, 
and the instrumentation exists to 
do it all. You can even go prospect- 
ing for minerals. 

I think if NASA got some sense 
into its head and developed this 
global habitability mission and 
made a reasonable and vigorous 
public presentation of its value, it 
would sell—and it would sustain 
the agency. Even if it terminated all 
manned space flight, I think that 
NASA could persist and flourish as 
a major federal agency engaged in 
environmental research of the most 
sophisticated sort. 
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SPACE 
SHUTTLE 


FAGET: I think we ought to try and 
Ну the shuttle as many times as we 
can, while looking for ways to keep 
the cost per flight down. It’s expen- 
sive to fly because of the marching 
army of people involved in shuttle 
operations. And there are 
a lot of things that could 
have been done less expen- 
sively on the shuttle. The 
main engines are one: 
They are race-car engines 
instead of truck engines. 
They could be made 
cheaper and considerably 
more robust without giv- 
ing up a lot of performance. 
The space business is re- 
ally not a cost-conscious 
one. And it could be, with- 
out a compromise of safety. 

Designing the solid rock- 
ets with segments is a 
dumb-ass idea. It makes 
them easier to ship, but 
then you have those joints 
between the segments. 
Sure, it allows you to 
build your solid rockets in 
Utah, but you could build 
them just as easily at the 
launch site. 
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MURRAY: There shouldn't have 
been seven people aboard the Chal- 
lenger to launch a communications 
satellite, which was always done 
better with expendable rockets any- 
way. When you ask ‘Why did we risk 
those lives?' the answer is not very 
good. The problem is nobody in the 
country asked the question. 

Challenger shattered the mythol- 
ogy that had surrounded U.S. space 
efforts. You can now begin to talk 
about things more realistically. 
What's being flown now is an incred- 
ibly expensive thing. The shuttle's 
overt cost is $3 billion a year, not 
counting the hidden costs in sala- 
ries. At only eight or ten flights a 
year, the cost is at least $300 mil- 
lion per flight. There's no economic 
basis at all. 

We should call the shuttle a re- 
search and development program 
and fly it at a reasonably leisurely 
rate. It's a good way to move hu- 
mans from Earth to space, provided 
there is a reason to risk human life. 
We should launch everything else 
on expendable rockets, exactly the 
way the Russians do. 


PAINE: We need to move beyond the 


shuttle as soon as possible. The 
shuttle taught us how to design a 
reusable re-entry vehicle that could 
bring material back from space. It 
has been a superb research vehicle, 
but there was one overriding rea- 
son to build the shuttle, and that 
was to lower cost. In this way it has 
been a complete failure. It is just 
too expensive to run indefinitely; 
it’s taking too much of the NASA 
budget. 

It’s imperative that we move 
ahead with a post-shuttle launch 
system. The idea of combining cargo 
and people in the shuttle was lousy. 
We've got to go to fully automated 
launch with nobody aboard to get 
the lowest cargo-transport cost. And 
we don't need 10,000 people at Cape 
Kennedy to launch a bird into low- 
Earth orbit. Then we need a new 


approach to passenger transport to 
space. It will probably be much 
smaller than the shuttle and carry 
one-half dozen to a dozen people. It 
may be that the X-30 aerospace 
plane project is the way we want to 
go. Certainly, it will be aerospace 
plane technology. 


VAN ALLEN: I’m on the team for 
the Galileo mission that gets 
launched this year. This project was 
started in 1977. At best we will get 
to Jupiter in 1995, and then we hope 
for a two-year mission. That makes 
1997, which is 20 years since we 
started the project. That's a big frac- 
tion of one's professional life, and a 
lot of that delay has been attribut- 
able to the shuttle. That's one ofthe 
reasons I'm sort of bitter about the 
whole shuttle enterprise. 
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‘ve been preparing 
the public for another - 
accident, reminding them 
this isn’t a truck, this isn't 
routine business, it’s a very 
dangerous operation" 


—James Fletcher, former 
NASA administrator 
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FAGET: There's a lot of political en- 
gineering behind the space station, 
as well as the technical engineer- 
ing. The program is being run with 
five major contractors and four dif- 
ferent NASA centers, so now there 
are eight states dividing up this pie. 
And they have 16 senators, and I 
don't know how many congressmen. 
It would be very difficult to scale 
this program down. 


MARTIN: There's some first-class 
science that people can do, like 
growing protein crystals. This is as 
valid a space-science activity as 
planetary exploration or astronomy. 
It just hasn't had as many opportu- 
nities for space flight as those have. 
So it will be one of the main areas 
of research on the space station. 

In the long term, we want to un- 
derstand more about human physi- 
ology, both in low gravity and arti- 
ficial gravity. This is absolutely the 
key to deciding whether or not we 
can go to Mars because of the long 
flight times of about seven months 
to a year each way. Further along, 
the space station is also an integra- 
tion, test, and departure point for 
future human exploration. 


VAN ALLEN: The space station is 
going to be immensely expensive— 
the official estimates are up to $16 
billion for the initial stage. I think 
the true estimate should be more 
like $30 billion. Then somebody's 
going to have to figure out what to 
do with it. 


The commercial applications of 
work on the space station are gross- 
ly overstated. I’m one of the first to 
agree that processing materials 
under microgravity conditions is a 
worthy field of research. And there's 
a certain amount of work you can 
do on the long-term effects of weight- 
lessness on human physiology and 
psychology. But I'm a deep believer 

Continued 
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"We had a space station back in the 
1970s. We called it Skylab . . .Why should 
we all of a sudden in the 1990s decide 
that the major goal of NASA ought to be 
a goal that President Kennedy rejected in 
1961 as not sufficiently bold for the 
decade of the 1960s?’ — Thomas Paine 
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gave us the shuttle, which 


was the means to go 
somewhere, but with 


nowhere to go. Reagan - 
gave us the space station, 


which is a place to go with 
the shuttle, but there’s 


nothing much to do there” 
— Bruce Murray 
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Shuttle С (left) is NASA's concept for an 
unmanned heavy-cargo-carrying derivative 
of the space shuttle. It could be used to 
ferry components of the space station 

into orbit. Maxime Faget's proposed in- 
dustrial space facility (above) would be a 
relatively inexpensive unmanned platform 
for scientific and industrial research tended 
by shuttle crews a few times per year 


in the incremental approach to ex- 
perimentation: Work your way up 
by stages, rather than leap-frogging 
to such a grandiose thing. I think 
the space station will be a national 
embarrassment, but it will take peo- 
ple awhile to realize that it’s absurd. 

Faget’s unmanned but man- 
tended industrial space facility 
would provide a chance to really find 
out at a reasonable cost about these 
claims about the crystallization of 
proteins and other things under 
micro-g conditions. 


MURRAY: I think the overriding 
consideration by NASA in pushing 
for a space station is its perceived 
institutional survival. The agency 
is not focused on something the 
country really feels that it has to 
do. To be worth $30 billion, the space 
station should really serve some 


worthwhile purpose for the country. 

Everybody has backed off space 
manufacturing except for promot- 
ers. The reason is that technology 
has changed very fast on the ground, 
and whatever the problem was for 
which space was supposed to be the 
solution, other ways of solving that 
problem have been developed: re- 
combinant DNA, superconductivity, 
or something else comes up. 

If we as a country, with presiden- 
tial leadership, can agree that we 
are going to Mars in the year 2015, 
we will need a space station to get 
there. Then you would have a ra- 
tional role for the space station, and 
it wouldn't be a political football 
anymore. It would be a biomedical 
facility in which to qualify the hu- 
mans for long-duration space travel. 


PAINE: If indeed the 21st century 
is going to be the era when we begin 
to move on out to the surface of the 
Moon and Mars, then it’s perfectly 
clear that the kind of space station 
we should begin to develop now 
would be a spaceport—a place where 
vehicles would fly up from Earth 
carrying fuel, supplies, and space- 
craft for launch into deep space. 

I think that a great big public 
hangover might result from build- 
ing a materials-processing space 
station. It could get to the point 
where we might actually decide not 
to fund any more visits to the space 
station and let the damned thing 
drop out of orbit and burn up. 

We had a space station back in 
the 1970s. We called it Skylab. Peo- 
ple went up there for three months 
and did all kinds of interesting 
things. Why should we all of a sud- 
den in the 1990s decide that the 
major goal of NASA ought to be a 
goal that President Kennedy re- 
jected in 1961 as not sufficiently 
bold for the decade of the 1960s? 
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FAGET: I suspect the taxpayers 
would be happy to give us the money 
to go to Mars, if we could come in 
at a decent price that was believ- 
able. I think that a mission to Mars 
with the Soviets is a very exciting 
prospect. If the participation can be 
divided up along clearly understood 
lines, it will work great. 

From a standpoint of men going 
into interplanetary space, it makes 
an awful lot of sense to start from 
the Moon. The Moon has many fac- 


ets of great interest. No one’s even 
flown over the lunar poles yet. There 
might be ancient ice trapped down 
there in some of those very cold cra- 
ters. And if you had water on the 
Moon, you could make rocket pro- 
pellent by breaking it down into hy- 
drogen and oxygen, using a small 
nuclear power plant to power an 
electrolyzing process. 


FISK: A logical follow-on mission to 
the Mars Observer probe, which will 


high-resolution global mapping mis- 
sion to get better information on 
landing sites on Mars. Then we 
could send a rover mission to col- 
lect samples. The idea of going 
down into one of those dry river beds 
and turning over rocks to see if 
there's anything there strikes me as 
a singularly interesting event. 

Its known that there was once 
water on the surface of Mars, and 
it is believed that it went away 
pretty early in the history of the 
planet. Was there enough time for 
life to form? If a sample were found 
to contain fossils from the time of 
all that water, life would start to 
look like a pretty common phenom- 
enon. That would have a lot of im- 
plications for whatever else might 
be out there in the universe. 


MARTIN: Five steps are required 
leading up to manned exploration 
of Mars. We need heavy-lift trans- 
portation with a payload capacity 
of more than 200,000 pounds. Near- 
term, we will need to work on board 
the space station to understand 
more about human physiology, both 
in low gravity and in artificial grav- 
ity. Later, we will need the space sta- 
tion as an integration, test, and 
departure point for missions. Pre- 
cursor missions will be needed such 
as a Mars rover and sample-return, 
and a high-resolution Mars imag- 
ing mission. Finally, we must com- 


"There's no reason in the next century 
we can't begin to talk about human 
settlements on both the Moon and 
Mars.’’—Franklin Martin 


ILLUSTRATION: DENNIS DAVIDSON 
plete the ongoing Pathfinder 
research and technology program, 
which contains exploration, opera- 
tions, humans-in-space, and vehi- 
cle technology needed to get people 
to Mars. 

If a permanent base on the Moon 
can truly learn to live off the land 
and free itself of logistics support 
from Earth, then it becomes sensi- 
ble to us. You need machines that 
take sand and rocks and extract liq- 
uid oxygen and other useful ele- 
ments, so we'll have to develop the 
technology to do that. There's no 


reason that in the next century we 


Continued 
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!!1 would like to see the President enun- 
ciate the goal of the United States going 
to Mars in the next century, and that this 
be an international endeavor!’ 

—Bruce Murray 
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cant begin to talk about human set- 
tlements on both the Moon and 
Mars. 


PAINE: 1 think that just as the 
Americas were the new world in the 
1600s, in the 21st century we are 
going to start some new societies 
that will live off the land on the 
Moon and Mars. 

I believe the American public is 
ready for longer-range goals in 


space. If we announced a lunar and 
Mars program as the 21st century 
goal for America, I think we'd have 
lots of cooperation from other na- 
tions offering to pick up part of the 
tab in exchange for being able to 
go with us. I think the Soviets would 
be willing to take part. This could 
be a wonderful long-range goal for 
humanity that could have a very 
stabilizing effect on international 
relations here on Earth. 
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1| believe that this nation should commit 
itself to achieve the goal, before this 
decade is out, of landing а man on the 
Moon and returning him safely to Earth." 
—John E Kennedy, May 25, 1961 
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MARTIN: Space is a leadership 
issue. The decision to go to the Moon 
was made by President Kennedy, 
the space shuttle was a decision that 
President Nixon made, the space 
station was a Reagan decision, and 
human exploration of the Moon and 
Mars will probably be a Bush 
decision—and possibly even a deci- 
sion involving Gorbachev and other 
leaders of the world, if it becomes a 
major international activity. 


MURRAY: There has 


been a failure to iden- 
tify any goal for Ameri- 
cans in space. Nixon 
gave us the shuttle, 
which was the means to 
go somewhere, but with 
nowhere to go. Reagan 
gave us the space sta- 
tion, which is a place to 
go with the shuttle, but 
there’s nothing much to 
do there. What we need 
is to organize these as- 
sets on a long-term 
basis toward going to 
the one planet that is 
the logical choice for 
human exploration: 
Mars. 

I would like to see the 
President enunciate the 
goal of the United 
States going to Mars in 
the next century, and 
that this be an international en- 
deavor. Gorbachev proposed this to 
Reagan three times, to which Rea- 
gan never responded. He never said 
anything, which drove the Russians 
nuts. 

I don't see any reason, if the peo- 
ple of the world are going to explore 
Mars, why we have to break the 
bank doing it. Who are weracing... 
some other solar system? If you get 
your opponent agreed, then both 
sides can control their bureau- 
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cracies, which is what Gorbachev 
wants to do. There's a tremendous 
political leverage that leaves you 
free to regulate the pace. You would 
get the political benefit right off the 
bat. And you would have all these 
intermediate steps that are cooper- 
ative and international, so the po- 
litical payoff isn't just in 30 years, 
it's every year. 

In the absence of some leadership, 
the default position will be to kid 
ourselves that the space station is 
an important accomplishment, 
which it's not. It's been done. Con- 
tinuously manned, all that stuff has 
been done by the Russians with the 
Mir space station. Whereas Apollo 
was a history book thing, the space 
station will not be. We are on the 
track to being permanently 
mediocre—a real second place in 
space. 


PAINE: We've got to have some very 
attractive long-range technical 
goals for this country to renew the 
interest in science and technology, 
which has badly lagged. If we set 
our sights on the Moon and Mars, 
and in doing so we realize we've got 
to develop an aerospace plane, that 
is going to have a tremendous ef- 
fect on American competitiveness 
in the aerospace field, which is our 
number-one export category. If we 
don't go after these challenges, 
somebody else will, and we're going 
to end up a second-rate technologi- 
cal power. 

I think that's what space offers 
us. And if we get into a disarma- 
ment race with the Russians, where 
each of us takes apart our bombers 
and missiles, we ought to convert 
some ofthat industry into space ex- 
ploration, so that we maintain its 
technological expertise. It's a per- 
fect case of beating swords into plow- 
shares. Let's keep aerospace in the 
service of humanity. 
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Academician Valeriy L. Barsukov 
is director of the Vernadskiy Geo- 
chemistry and Analytical Chemis- 
try Institute of the Soviet Academy 
of Sciences in Moscow, which is in- 
volved in planetary studies and the 
development of scientific instru- 
ments for spacecraft. Speaking 
through an interpreter recently at 
NASA headquarters in Washington, 
D.C., he shared his thoughts on the 
outlook for space activity with PoP- 
ULAR SCIENCE Associate Editor 
Stuart F. Brown. 


How can the U.S. and 
the U.S.S.R. cooperate 
in space? 


I think we can cooperate in all 
areas. We are now involved in the 
development of instruments for the 
study of Earth from space. Most 
probably this direction of space re- 
search will be given more impor- 
tance; I think it will happen in both 
countries. Studying Earth will give 
very concrete results to people: in- 
formation about pollution, environ- 
mental conditions, the state of the 
oceans, forests and lakes, and so on. 

In planetary studies we have al- 
ready made pretty rapid progress 
in cooperation. For example, while 
preparing the Magellan mission, 
your scientists were interested in 
obtaining data from our radar im- 
ages of Venus, so we presented the 
data to our American colleagues. 
Now we are interested in U.S. Vi- 
king data because we are getting 
ready for an unmanned flight to 
Mars. So we are asking the Ameri- 
cans for detailed pictures of some 
areas on Mars. 

Before, the basis for our space 
programs was competition, and 
each of us tried to leave the com- 
petitor behind. This led to both of 
us trying to keep our plans secret. 
Now we discuss our plans openly, 
and we talk about our scientific and 
technical problems. 


General Secretary Gor- 
bachev proposed to 
President Reagan that 
our countries visit Mars 
together. He received no 
answer. 


It is regrettable. I hope that in the 
near future we will begin discuss- 
ing joint manned and unmanned 
missions. Essentially I can't see a 


state of readiness on the American 
side, but I hope that tomorrow this 
will change. Joint missions will be 
less expensive for each country, and 
together we will achieve the sci- 
entific goals we set. It’s beneficial 
from all points of view. 

From the practical standpoint, I 
don't think it will be possible to 
start working on manned missions 
for 5 or 10 years. This is a very 
costly undertaking, and looking at 
the economic situation in your coun- 
try and in ours, I dont think we 
should try to implement these ideas 
right away. But the decision to 
have a joint mission should be made 
as soon as possible. So then we 
know we are working together— 
the later we make a decision, the 
later we fly. 

We also feel that in 5 or 10 years 
we should go back to the Moon to 
use it as an astronomical and as- 
trophysical base. We should try to 
have a joint base on the Moon. 

I think that the main idea be- 
hind all of these proposals is that 
we should shift the accent from the 
military race in space to the explo- 
ration of space for the benefit of 
human beings. 


What would the benefits 
of a joint manned Mars 
mission be? 


About half would be scientific and 
half political. In the Apollo-Soyuz 
mission the political gain was the 
main thing. And it was very im- 
portant because it created a totally 
new atmosphere in our relations. 
But for a Mars mission the scien- 
tific yield will be much higher. 


What would you hope to 
gain from space activity 
in the next few decades? 


I think it’s necessary for us to un- 
derstand the history of the plan- 
ets. If we don't, we can't predict the 
future. Each planet is alive and has 
its own genetic code. It is self-regu- 
lating as much as any living thing. 
This code is set when the planet is 
formed. It's important for us to un- 
derstand what sort of code it is, why 
three billion years ago volcanic ac- 
tivity stopped on the Moon, and 60 
million years ago it stopped on Mars, 
while it continues on Venus and 
Earth. But for how long? That's why 
we should explore space, to think 
about the future of mankind. 


PERSPECTIVE 
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| he Soviets have 
the most reliable launch 


system in the world with 
their Proton rocket. | went 


to the Phobos launch at the 
Baikonur Cosmodrome. 


It was an amazing 
experience. They launched 
it at about 11:38 at night. 
| said | have a flight back 

to the United States the 
next day—what happens 

if the launch time slips? 
They looked at me like it 

was the silliest question 
anyone ever asked and said 


d 


„59% 
the launch never slips’ 
—lLennard Fisk of NASA 
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Solar heat with perks 


An ingenious new solar water heater is passive, freezeproof, and there’s no tank on the 
roof. How does it work? Would you believe, like Old Faithful? 


mory Lovins, energy and en- 
vironmental consultant, took 
one look at an early version 
of a new solar water heater 
and ordered one for his 
Rocky Mountain Institute 
in Old Snowmass, Colo. 

Steve Baer, a solar-energy pioneer 
and owner of Zomeworks in Albuquer- 
que, N.M., hailed the device as “per- 
haps the most important invention in 
solar heating since 1976.” 

Christopher Flavin of the World- 
watch Institute in Washington, D.C., 
exclaimed, “It is the most cost-effective 
solar hot-water system to be developed 
in the last decade.” 

The object of these experts’ admi- 
ration goes by the improbable name 
Copper Cricket, but it has some im- 
pressive attributes: It is freezeproof, 
efficient, relatively affordable, and not 
bad looking. And it has no moving (or 
even electronic) parts. Its working 
fluid flows through the system cour- 
tesy of a “geyser-pumping action,” the 
phenomenon that perks coffee and 
shoots off Old Faithful. 

Development of the system actually 
started 10 years ago when physicist 
Dr. Eldon Haines and a colleague be- 
gan studying geyser pumping, which 
simply stated is this: As a fluid boils, 
the force of its vapor lifts liquid up- 
ward along with the gas bubbles. 

"It was an old art in the patent li- 
brary,’ Haines notes. In fact, others 
have made bubble-lift solar collectors, 
as he calls them. “But there were al- 
ways problems," he says. One by one, 
Haines and a few scientist colleagues 
found solutions. In 1984 Haines pat- 
ented his geyser-pumping technique, 
and in 1986 launched Sage Advance 
Corp. (“a wise step forward”) to mar- 
ket the Copper Cricket. (It makes a 
faint chirping sound as it works.) 

How does it work? Basically, it is a 
liquid-filled closed-loop system. The 
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By MARNIE McPHEE 


sun heats the liquid in the riser tubes 
of the glazed, flat-plate collector. This 
heat is transferred to the tap water 
through a heat exchanger. 

Then the innovations begin. 

Freeze protection is guaranteed be- 
cause the system uses a 15-percent 
methanol-water solution in the collec- 
tor loop. Haines says they chose meth- 
anol because it was "the only material 
with a relatively low viscosity, low 
boiling and freezing points, a high 
heat capacity, and a high rate of 
pressure change with temperature 
change." Also, the solution remains 
slushy and doesn't expand when it 
freezes, so there's no possibility of 
burst pipes. Methanol is moderately 
toxic, though, so the heat exchanger 
has double walls to isolate it from the 
potable water. 


It's evacuated 


The system is evacuated, which al- 
lows the methanol solution to boil at 
a relatively low temperature: 65 de- 
grees F This increases performance 
because the lower the operating tem- 
perature, the less heat the collector 
will lose to its surroundings. 

To make the methanol-water solu- 
tion flow through the collector loop 
propelled only by the lift from the 
geyser-pumping action, Copper Crick- 
et’s designers added a nine-inch-high 
riser and header assembly to the top 
of the collector. This creates enough 
head to push the liquid down to the 
heat exchanger, located beneath the 
water heater inside the house, and up 
again without pumps or valves. The 
water tank can be as much as 36 feet 
below the collector. This passive self- 
regulated pumping continues as long 
as the collector is warmer than the 
storage tank. The drawing and cap- 
tion give the details. 

Though geyser pumping is simple in 
principle, getting the system to work 


in the real world was not. One prob- 
lem that had plagued other attempts 
to use it in solar-heating systems 
slowed down the Copper Cricket team 
for a year. “In any closed-loop boiler, 
after it has boiled for a while, you have 
to keep upping the temperature to 
keep it boiling,” Haines explains. “The 
problem is you start to lose nucleation 
sites—points where bubbles form 
around a foreign substance, in this case, 
air bubbles. As more and more air dis- 
solves into solution it becomes harder 
to get the liquid to boil.” You end up 
with a superheated liquid (hotter than 
its boiling point) but no vapor. 

Haines and his colleagues came upon 
a solution to the problem while trying 
to solve another. “We wanted to make 
the throat size of the riser tubes smaller 
so that the bubbles would lift better,” 
Haines relates. “So we tried inserting 
a smaller tube within each riser tube 
for about a third of its length. That left 
a thin sheet of stagnant liquid between 
the inner and outer tubes. We soon 
found that the liquid there quickly boils 
and becomes superheated steam, and 
that provides the nucleation sites for 
more bubbles to form.” 

The Copper Cricket is a one-size-fits- 
all system designed to provide 100 per- 
cent of the hot water for a three- to four- 
person household during the summer. 
This keeps costs down and prevents 
summer overheating, but delivers less 
of the annual load than would a larger 
system (see table). Some people install 
additional collectors to increase the 
solar hot-water supply. 

It's sold as a kit for $1,880 f.o.b. Eu- 
gene, Ore. The system is under war- 
rantee for 10 years, but should last the 
life of the house, according to Sage Ad- 
vance. More than 100 Copper Crick- 
ets (and 40 of its predecessors) have 
been sold. Sage Advance Corp., 4209 
W. Sixth Ave., Suite A, Eugene, Ore. 
97402. а: 
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DRAWING BY JANA BRENNING 


Solar energy absorbed in the Copper 
Cricket heats and boils the liquid, a 
methanol-water solution, in the nar- 
row passage between inner and outer 
tubes in the top third of the collector. 
Steam bubbles push out of the lower 
end of that passage, forming nucle- 
ation sites for the formation of more 
steam. Soon pressure is high enough 
there to push the column ofliquid 
above out into the header, along with 
a burst of vapor. 

The riser tubes extend about half- 
way into the header tube, forming a 
lip that keeps the liquid from flowing 
back down the riser tubes. The header 
tube is higher on the left side so the 
hot liquid flows into the tube connect- 
ing it to the heat exchanger (which, 
because liquid seeks its own level, is 
already filled to the same level as the 
riser tubes in the collector). 

As the additional hot liquid piles 
up above the liquid already in the 
tube, it accumulates enough head to 
push that column of liquid down 
through the heat exchanger (where it 
gives up heat to the cooler water that 
passes through the other side) and 
back up the return tube and into the 
vapor condenser. 

Meanwhile, the vapor up in the 
header rises to the top of the tube 
and is sucked into the vapor con- 
denser because the cool returning lig- 
uid creates a low-pressure area there. 
Once the vapor meets the cool liquid, 
it condenses, and the whole batch flows 
back to the bottom of the collector to 
repeat the cycle. 

The potable water flows through its 
side of the heat exchanger in a ther- 
mosiphon cycle; no pump is used. 


The Copper Cricket solar water heater 
is evacuated with a hand pump after 
installation (photo left). The low-profile 
bronze-anodized-aluminum collector 
mounts directly on any roof with a 
pitch from %12 (two inches of rise per 
foot or run) to 712. 


What would it do for you? 


Last summer the Copper Cricket was tested by 
the independent Solar Rating and Certification 
Corp. [June '83]. Using the SRCC's rating, 
22,000 Btu/day, and guidelines established 
by the Oregon Department of Energy*, here's 
an estimate of how much of the annual hot- 
water load a Copper Cricket would provide in 
five areas. 


Location Contribution 
Boston MA 4396 
Columbia MO 54% 
Medford OR 55% 
Tampa FL 82% 
Phoenix AZ 91% 


*Hot water tank is assumed to be insulated 
and set at 120 degrees F. A household con- 
sists of 3.4 persons. 
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TRAGEDY IN THE PERSIAN GULF 


July 3, 1988, aboard the Navy cruiser Vincennes in the 
Persian Gulf. The commanding officer: Will. C. Rogers ПІ. 

10:43 a.m. Inside the ship's combat center Capt. Rogers 
directs a fierce skirmish with several small Iranian gun- 
boats. "Keep firing!" he yells. Bullets and shrapnel scream 
as they strike the warship's hull. 

10:47 a.m. The heart of the $1.2-billion Vincennes is its 
SPY-1 —the best stationary-antenna radar system found any- 
where. Suddenly it detects a plane flying toward the ship 
from the civilian/military airport at Bandar Abbas, Iran. 
As the plane climbs over the Gulf, the ship's weapons sys- 
tem labels the aircraft: UNIDENTIFIED, ASSUMED 
ENEMY. 

10:49 a.m. T'he Vincennes broadcasts its first warning to 
the aircraft, using military radio channels. 

10:50 a.m. On deck, a five-inch gun jams. Now the 
Vincennes must be turned around quickly to continue 
fighting the gunboats. As the ship lurches from a high-speed 
30-degree turn, anything not fastened down in the combat 
center goes flying. 

Just then a radar crewman spots a SPY-1 signal that 
suggests the approaching plane is using a military identifi- 


Last summer's Iranian passenger jet shoot-down 
showed that conventional radars—even billion- 


cation code. He alerts everyone in the combat room that the 
closing aircraft may be an F-14, a fighter-bomber used by 
the Iranians. 

10:51 a.m. Another officer notices the image of the sus- 
pect aircraft is increasing in altitude on his screen. An at- 
tacking plane would be descending, he thinks. Excited, the 
officer jumps to his feet and tells Capt. Rogers, “possible 
comair,” (commercial aircraft). Rogers’ reply is a raised hand. 

More radio warnings—on military and civilian channels 
—crackle in the humid air from the Vincennes: “Your iden- 
tity is not known, your intentions are not clear. You are 
standing into danger and may be subject to United States 
Navy defensive measures. Request you alter course immedi- 
ately.” No response. 

10:52 a.m. T'he mystery aircraft is 20 miles away and 
closing fast. Rogers orders targeting radars to lock on. 

10:53 a.m. Rogers hopes that the SPY-1 radar will reveal 
some last-minute clue that will identify the plane. 

There is none. While the ship's complex Aegis computer 
system can direct firings at dozens of potential targets at 
once, it can't positively identify what it's aiming at. 

10:54 a.m. Capt. Rogers gives the order. "Fire missiles!" 
he shouts. As commercial Iran Air flight 655 explodes in 
flames, the Airbus is still climbing away from the ship. 
Human toll: 290 passengers and crew.—G.D. 


dollar military weapons systems—have a serious 
flaw: They can't positively identify aircraft targets. 
Now engineers are refining unconventional radars 
and advanced signal-processing computer programs 
that can help identify images on screens. 


By GODE DAVIS 
Photos by John B. Carnett 
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East LANSING, MICH. 
t's close to midnight almost a year 
after the Iranian airliner shoot- 
down. I'm with Prof. Kun-Mu Chen 
in his laboratory at Michigan State 
University. Above our heads in the 
new lab are thick exposed pipes. 
From a neighboring lab a loud vac- 
uum pump hisses. 

We're conducting an experiment to 
identify a model-airplane target—a 
type unknown to me— mounted inside 
a nearby radar chamber. First I press 
a microcomputer key that zaps the tar- 
get with radar pulses. Then another 
keyboard sequence stores echoes from 
the target within the computer. 

"Now you process the data," Chen 
says, "to tell precisely what the target 
is." Seconds later I watch four wave- 
forms appear first on an oscilloscope, 
then as green, yellow, blue, and red 
lines on the computer screen. The col- 
ored waveforms represent four differ- 
ent types of planes. 

"Which one is the right target?" 


Chen asks me. That's easy. Of the four 
choices, only one is unique— nearly flat 
on the screen. "The blue one's the tar- 
get," Itell him, studying the waveform 
color codes. “It’s a Boeing 707.” 
Chen's radar echoes, processed by 
computer into waveforms, enable 
researchers in a lab to identify the 
unique size and shape of various air- 
craft—an exact identification of air- 
craft types. Moving such a system from 
the lab into practical use could mean 
fewer mistaken-identity air disasters. 
Without such a system military crews 
have been overcautious, as in the May 
1987 Stark incident when the ship's 
commander failed to fire and 37 Amer- 
ican sailors died. Or crews haven't been 
cautious enough: The Soviet Air Force's 
1983 downing of Korean Air flight 007 
may have been a misidentification like 
the U.S.-Iranian shoot-down. 
Another target-identification tech- 
nique under study at the University 
of Pennsylvania uses microwaves to 
create crude two-dimensional images 


A researcher beams radar signals at aircraft several 

miles away flying into Philadelphia International Air- 

port. This microwave-imaging technique at the Uni- 

versity of Pennsylvania's Valley Forge Research 

Center manually tracks aircraft. The echoes are then 
processed by inverse synthetic-aperture synthesis and 
another computer technique (see text) to produce crude 
but recognizable images, such as a 727 (top), compared with 
a drawing. Frequencies of 9.6 and 16.4 gigahertz are used 
for experiments with several small dish antennas. 


—like photographs—of aircraft. And 
among some classified schemes is one 
code-named Crossfire, which seems to 
use radar echoes from engine inlets to 
help identify targets. 


Detection vs. identification 


Fact: Conventional radars aren't set 
up to identify targets, only to detect 
their presence and location. British en- 
gineer Robert Watson-Watt demon- 
strated radar aircraft detection in 
1935. The basic technique involves 
sending out short bursts of a carrier 
signal, often at microwave frequencies 
above 1,000 megahertz. These signals 
travel to a target, and some are re- 
flected back to the radar receiver. 
Measuring the elapsed time between 
the transmitted bursts and the re- 
flected echoes indicates the target's dis- 
tance. An operator watching a radar 
scope can tell where a target is. 

By the 1950s a flurry of radar-guided 
planes, guns, and missiles had ad- 

Continued 
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vanced shooting down enemy aircraft 
to a precise and deadly science. Despite 
continuous refinements since then, 
radar operators still only know a tar- 
get's distance, altitude, speed, and di- 
rection of movement. 

It’s what conventional radars “see” 
that limits their usefulness. “Ordinary 
radar depends on the aspect angle of 
the airplane with respect to where you 
are,” explains Ed Rothwell, a Chen col- 
league and assistant professor. “If it 
[the aircraft] is coming nose-on, the 
radar return signal will be different 
than if the aircraft is flying at a twenty- 
degree angle or a thirty-degree angle.” 


Transponders 


Because ordinary radars aren't de- 
signed to identify planes, transponders 
are often installed on aircraft. A com- 
mercial aircraft's transponder, when 
triggered by an interrogating radar, au- 
tomatically transmits encoded radio 
data about the plane: code number, air- 
line, rate of ascent or descent, and 
more. Military aircraft have special 
IFF (Identification, Friend or Foe) tran- 
sponder systems that send an identi- 
fying password to an interrogating 
radar. 

But this method isnt fail-safe. Last 
summer when the super-sensitive 
SPY-1 radar aboard the Vincennes 
couldn't identify the Iranian Airbus, 
it also confused the IFF signals emit- 


ted from a military plane parked at» 
Iran's Bandar Abbas airfield with that © 


of the passenger plane. This confusion 
contributed to the disaster. | 
In 1979 the U.S. Department of De- 
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Ап anechoic chamber bristles with 
small microwave-absorbing cones to 
minimize echoes at a Michigan State 
University lab (top). An aircraft model 
positioned before a radar transmitter 
and receiver horns by researcher Wang 
Gesang can be distinguished from other 
types of aircraft after computer 


analysis of its reflections. Project 


director Kun-Mu Chen (above) 
supervises a ground-plane experiment. 
Students are installing half sections of 
models, such as those shown by 
student Michael Blischke (left). 


fense asked Chen to devise an iden- 
tification scheme that was independent 
of transponders or target angles. The 
theoretical basis for Chen’s work had 
already been tested by Carl Baum, an 
engineer in the U.S. Air Force Weap- 
ons Laboratory at New Mexico’s Kirt- 
land Air Force Base. Baum showed 
that beaming special radar pulses at 
any metallic object makes it resonate 
with natural frequencies unique to the 
object. These resonant frequencies are 
produced regardless of an object’s ori- 
entation to an antenna. 

Chen and his research teams have 
since refined this basic find- 
ing and applied it to radar 
target identification. The 
Michigan team uses unusu- 
al radar pulses for this iden- 
tification. If you view the 
periodic pulses used for or- 
dinary radar on an oscil- 
loscope, you'll see they 
are actually composed 
of closely spaced cycles 
of one high-frequency car- 
rier signal. 

On the other hand the 
radar signals used at Mich- 
igan are pulses lasting for 
less than one-billionth of a 
second, containing many 
frequencies ranging from 
- hundreds of megahertz 
to a few gigahertz (1,000 
megahertz = 1 gigahertz). 
Rothwell makes a compar- 
ison with lightning: If you 
tune a radio across the dial 
when lightning occurs, 
you can hear a discharge 
throughout the radio band 
because the bursts gener- 
ate so many frequencies. 

Chen explains that these 
signals excite the electrons 
of a metallic body. “It 
doesn't matter at what an- 
gle the beam-pulse hits an 
aircraft," he says, "the elec- 
trons will vibrate—like a 
tuning fork or any mechan- 
ical system. When I hit the 
target with an electro- 
magnetic wave, the vibra- 
tion is a function of the 
aircraft's shape and dimen- 
sions." Structures of differ- 
ent lengths and shapes on 
an aircraft resonate be- 
cause of the wide range of 
frequencies in the radar 
pulses. 

Rothwell elaborates: "An 
airplane vibrates at a 
number of frequencies si- 
multaneously," he says, 
indicating each aircraft 
has a unique set of natu- 
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ral vibration frequencies. “There might 
be one frequency for nose to tail, one 
for wing tip to wing tip, and so on.” 

Chen shows me one method of 
testing these identification signals 
first in an older section of his lab. 
Nearby is a 32-by-20-foot sheet of 
steel that shimmers beneath bright 
overhead lamps. The sheet, called 
a radar ground plane, is raised off 
the floor on blocks. 

One device wired to the metal sheet 
looks like a nine-foot-tall copper ice- 
cream-cone shell. “That’s our trans- 
mitting antenna,” Chen explains. I 
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Target-recognition radar signals beamed at aircraft models 
use common instruments, but these two separate radar ranges: 
Michigan's anechoic chamber and sheet-metal ground plane. 
A generator sends signal pulses of different duration and 
amplitude to transmitting antennas. These pulses generate 
return echoes from various components unique to each type of 
aircraft (see text). Reflections from targets are converted into 
digital form by a digital-sampling oscilloscope. Microcomputer 
processing of these signals minimizes background noise, 
producing waveforms that can then be compared with 
permanently stored signals representing various aircraft. When 
a match occurs between an unknown aircraft's waveform and 
the right stored signal, the trailing edge of the waveform for 
the unknown flattens out (red waveform above), permitting an 
identification of the unknown model plane. 
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notice a thin vertical wire, the receiv- 
ing antenna, jutting from the sheet 
near a spot where target models are 
positioned. 

These targets are only halves of sim- 
plified aircraft or rocket models—as if 
someone had sliced them down the 
middle. But the metal sheet acts like 
a mirror to radar waves, so the receiver 
actually “sees” the radar image of a 
whole model. 

Echoes returning from targets are 
sampled by a Tektronix oscilloscope 
and converted into the digital form 
computers can handle. For each tar- 
get, Chen’s research team 
creates a Special computer 
signal called an extinction 
or E-pulse. “The E-pulse 
is a unique waveform asso- 
ciated with a particular 
target,” Chen explains. 

These E-pulse signals, 
the result of numerous tar- 
get samplings and calcu- 
lations, act like computer- 
ized black holes: When 
an aircraft’s stored E- 
pulse is integrated with 
the echo waveform from 
the same aircraft by a com- 
puter, the trailing portion 
of the echo waveform be- 
comes flattened —zeroed in 
terms of voltage—on an 
oscilloscope. 

This trailing part of the 
echo represents an air- 
crafts unique resonating 
frequencies. By contrast, 
the trailing waveform lines 
of non-matching aircraft 
echoes remain wavy and 
distinct (see photo). By cy- 
cling through the E-pulse 
waveforms of various air- 
craft stored in a computer, 
identification is easy and 
fast—provided the wave- 
form for the target plane 
is stored in the computer's 
memory. 

Recently, to create a 
more challenging radar 
test range, the Michigan 
researchers built a cone- 
filled anechoic chamber to 
better simulate actual 
target identification and 
use more-realistic aircraft 
models. 

Outdoors, radar energy 
not reflected from a target 
would continue into the 
atmosphere. In a small 
room, non-target echoes 
appear almost instantly. 
Says Rothwell: “That’s 
where the cones come in. 

Continued 
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They absorb most of the echoes ex- 
cept for the important ones—echoes 
from the target that has just been 
zapped.” 

Side-by-side horn antennas, 
which look like cheap car-stereo 
speakers, are mounted inside the an- 
echoic chamber opposite a wooden ped- 
estal for the targets. Other than anten- 
nas, radar equipment is shared be- 
tween the ground plane and anechoic 
chamber (see diagram). 

The Michigan lab technique isn't per- 
fected yet. Now the researchers are 
trying to develop methods to measure 
several targets simultaneously instead 
of one at a time. They also want to 
refine target discrimination. “We have 
to differentiate targets that are ex- 
tremely similar,” says Chen, “to dis- 
tinguish, say, between two identical 
aircraft and decide which one is carry- 
ing a missile.” 

Improved antennas are needed for 
this. “We'll need to design a better 
pulse-generating antenna that can ra- 
diate short pulses well," says Chen. An- 
tennas for ordinary continuous-wave 
radar signals take advantage of the pe- 
riodic nature of single carrier-wave fre- 
quencies. “But the nature of pulse 
radiation is that it contains all frequen- 
cies,” says Dennis Nyquist, another 
professor and researcher at Michigan 
State. “The conventional bag of tricks 
for making directive antennas is all 
for continuous-wave,” he says. 

“What’s needed,” Nyquist explains, 
“is a directive narrow-beam antenna 
that can use pulsed-radiation signals 
instead of continuous-wave.” Nyquist 
suspects that classified research to de- 
velop such antennas is going on, but 
that “it’s not in the open literature. 
Antennas for pulsed radiation are a 
whole new technology,” he says. “The 
next step for us might very well be ap- 
plying the E-pulse scheme in real 
situations.” 


Microwave imaging 


At the University of Pennsylvania 
another identification technique based 
on creating images with microwaves 
is being refined. “Our work provides 
two-dimensional images of aircraft, 
like photographs,” says Prof. Bernard 
Steinberg, the electrical engineer who 
heads the research team. 

These images aren't photographic in 
quality, but they are adequate to at 
least discriminate between aircraft 
types. “Microwave imaging allows for 
aircraft spotting," Steinberg says. "An 
image might let you rule everything 
out but two planes in a single class— 
say a choice between a DC-9 and Boe- 
ing 727.” 

To create such images, researchers 
at the university’s Valley Forge Re- 
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search Center use a variation on a 
common technique used to create ra- 


zor-sharp microwave images of Earth, 


from aircraft or satellites. The concept, 
synthetic-aperture radar, is based on 
the fact that the bigger the area of a 
radar antenna, the more detailed the 
image of the target will be. A very 
large antenna—say, many acres in 
area—could produce a picture with 
enough detail to identify the target. 
Antennas this size are not practical. 
Enter synthetic-aperture radar. 

With this technique, you move an an- 
tenna to a number of different loca- 
tions and get a "snapshot" of the target 
from each. Then these snapshots are 
combined electronically to create an 
image much like the one that would 
have been produced by the much larger 
antenna. “You can think of it as form- 
ing a large antenna by moving a small 
one from place to place," says Don Carl- 
son, one of the project engineers. 

The Pennsylvania researchers use 
exactly the opposite effect. They dont 
move the antenna, but use the move- 
ment of aircraft to provide radar snap- 
shots. "We use a stationary antenna 
and get an aspect angle change by let- 


ting the aircraft do the moving," says 
Carlson. This concept, called inverse 
synthetic-aperture radar, isn't new 
from the Pennsylvania researchers; it's 
not their creation. “But one of Stein- 
berg's inventions, which he called 
adaptive beamforming, allowed us to 
start using that technique to make im- 
ages," Carlson says. 


Strong reflection 


Although the term adaptive beam- 
forming implies that some manipula- 
tion of the transmitted signal takes 
place, the technique is actually a com- 
puter algorithm for processing the 
microwave snapshots. Typically, the 
measurements for imaging are made 
400 times a second. Steinberg's algo- 
rithm converts the jumble of data from 
these measurements into a recogniz- 
able aircraft image. The computer pro- 
gram works by finding an especially 
strong source of reflection from the dif- 
ferent parts of an aircraft, then using it 
to calibrate the phase (shifts in fre- 
quency cycles over time) of all the other 
radar echoes from the plane. 

Could such a technique be applied 
to real-life identification situations 
such as the Vincennes in the Persian 
Gulf? Michigan's Rothwell is skeptical: 
"No matter what their images look 
like, such techniques aren't practical," 
he insists. "Since you have to get so 
much information about the target, it 
takes too long to take the aircraft's pic- 
ture." He points out that a ship's com- 
mander may have only a few minutes 
or even seconds to react in combat 
situations. 

But Steinberg counters, “we gather 
data in a fraction of a second and, 
with adequate computing power, can 
process the data and form an image in 
real time." 

Some researchers have chosen other 
routes to aircraft identification: radar 
detection of prominent aircraft super- 
structures such as corner reflectors 
where wings intersect with the fuse- 
lage, for example. Other strong re- 
flection sources are aircraft engines. 
Crossfire, a top-secret military project, 
is said to be concentrating on engine- 
inlet echoes. “It’s a hot research item,” 
says Michigan's Nyquist. “Evidently an 
aircraft's response may be heavily dom- 
inated by these engine openings." 

Between now and 1992, the U.S. 
Navy will equip an additional 16 war- 
ships with sophisticated Aegis weap- 
ons-control systems centered on the 
SPY-1 conventional radar. Eleven such 
ships, including the Vincennes, are al- 
ready in service. At a cost of $1.2 bil- 
lion each, is there still time to develop 
an effective target-identification radar 
for them? “Yes,” says Chen, “if we don't 
wait too long." 
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Swept wings are essential for supersonic 
speeds, but fighters also need lift to 
maneuver, takeoff, and land—actions best 
handled by unswept wings. NASA Langley 
engineers are testing a leading-edge flap 
that helps a swept wing do both well. 
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WING WITH VORTEX FLAP 


A vortex flap on the delta wing's front (photo) adds lift 


and maneuverability: Instead of forming on the wing's top, 


as on conventional wings (cross section top), the vortex 
is on the flap (bottom). This takes advantage of lift pro- 
vided by the low pressure from the spinning air and con- 


verts part of the lift to a force that pulls the plane forward. 
The smaller vortex also cuts vortex drag. On the wing are 


165 flow cones (photo), which measure wind behavior 
around the flap during tests on a Convair F-106B. 
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promise for the designer of supersonic aircraft 
, Build an airplane like the Concorde, with highly 
swept-back wings for efficient high-speed cruis- 


Cm "d for takeoff, landing, or maneuvers. 
Bv ow engineers at the NASA Langley Research Center 


in Hampton, Va., are flight testing a sharp leading-edge 
flap that helps delta wings accomplish both well. The flaps 
produce whirls of air on the front edge of the wing that 
suck the plane forward —Nwhile cutting vortex-induced drag 
associated with conventional wings at high-lift conditions. 


When airflow cant follow the curve of a swept wing, it 
separates and forms a low-pressure region where air spins 


into a vortex. This exerts a force on the upper wing per- 


pendicular to the surface, creating added lift and drag. 
“We like the lift created by a vortex, but it’s very ex- 


pensive in terms of drag,” says Jim Hallissy, principal in- 


vestigator for the project. To combat this, designers have 
developed wing shapes, rounded leading-edge flaps, and 
other devices to help keep airflow close to the wing, a 


state known as attached flow. 


“But with a highly swept wing, those devices don't work 
well,” says Hallissy. “Instead of streaming straight aft as 
with straight wings, airflow separates near the leading 
edges and rolls into a vortex. It’s like a little tornado that 
forms an expanding conical tube as it goes aft. 

“But the vortex flap is a fundamentally different concept 
from previous designs," says Hallissy. "We accept the fact 
that the flow wants to separate at high-lift conditions and 


" 
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we try to make it work 
more for us.’ The concept 
was first flight tested on a Convair 
F-106B plane last August. 

“First, we've made the leading edge sharp so the flow 
will separate at the front of the wing,” explains Hallissy. 
“And by deflecting the flap downward we reduce the 
strength and size of the vortex.’ 

The vortex works on the flap instead of the wing, gen- 
erating lift perpendicular to the surface, as occurs in a 
normal wing. But because the flap is angled downward, 
some lifting force is directed forward as well as upward. 
In this way, the flap drags the plane ahead (see diagram). 

“The flow reattaches to the wing near the hinge and 
then follows the contour of the wing,” says Hallissy. This 
reattachment occurs farther forward than on conventional 
swept wings. The net result is a significant reduction in 
drag, which improves maneuverability and may better 
takeoff and climb-out performance. 
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anging drywall can be tricky. While it’s easier 
to install than plaster, gypsum wallboard can 
- vex the inexperienced with nail pops, seam 
cracks, and bumps. And custom work, such as 
rounded corners or arches, have been difficult, 
time-consuming jobs best left to an expert. 

No longer. An influx of handy products has made dry wall 
work easier—that is, possible—for the nonprofessional. 
They range from gypsum fiberboard, a wallboard that has 
the structural strength to hold nails and can be joined with- 
out tape, to a two-part system that is said to make forming 
perfect arches easy. 

The sturdiness of gypsum fiberboard comes not from 
what's in it, but how it's made. Conventional drywall is a 
sandwich of dried plaster (basically gypsum and water) with 
paper as the bread. In gypsum fiberboard, however, the paper 
is mixed throughout. 

"Alone, plaster is brittle and crumbly, so we reinforce it 
with cellulose fibers from waste newsprint," explains John 
Godfrey, president of Highland American, which will 
produce Gypsonite gypsum fiberboard. “The paper is 
torn into component cellulose fibers, which are homoge- 
nized with dry gypsum. Then we add 
water to make the mixture set." A 
conveyor belt deposits the moist paste 
into a press that forms it into sheets, 
which are dried and may be impreg- 
nated with a moisture-repelling com- 
pound. 

“Board meant for wall surfaces will 
contain perlite, a lightweight aggre- 
gate, so it’s lighter and more read- 
ily cut,” says Godfrey. It is also suit- 
able for bathroom-tile backing and for 
sound reduction. The company may 
make a heavier board for uses such as 
floor underlayment. 

Mixing the fibers throughout pro- 
vides several benefits. It makes it possible for a specially 
formulated joint compound to adhere directly to the board. 
This eliminates the need for a paper surface that has to be 
taped when forming joints—a bane for drywallers; it adds 
to fire resistance too. “You can also hang a picture, mirror, 
or small cabinet with screws or nails conventionally— 
without anchors,” says Godfrey. And its strength helps pre- 
vent the annoyance of nails popping free from the board. 

Gypsum fiberboard costs 20 to 25 percent more than other 
wallboard in Europe, where it was first introduced by a 
German company. The special joint compound is expected 
to be more expensive too, but the time saved should make 
final costs similar, according to Furman Lumber, Gypsonite's 
distributor. You'll probably have to wait to see fiberboard, 
however. Although Furman Lumber is to import some com- 
parable board, Gypsonite won't be available until High- 
land American's East Providence, R.I., mill opens next year. 


Clever simplicity 


"It's an obvious solution once you see it, but it wasn't 
obvious years ago," says Dave Conville, inventor of the Insta- 
Back wallboard-fastening clip. Depending on where you 
use them, his surprisingly simple mouse-sized clips serve 
different functions: They can help form joints in drywall 
between studs—ending bumps that occur when you have 
to cut the non-tapered edge of drywall back to meet a stud, 
and saving on the otherwise wasted board (see drawing); 
they make hanging ceiling drywall easier by supporting 
one end while you attach the other; and they simplify patch- 
ing holes while not detracting from the wallboards's struc- 
tural strength or fire resistance. 

Continued 
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A composite gypsum wallboard needs no 
taping at joints... a simple metal clip 
forms drywall joints between studs... 
preformed trim enables faster and easier 
creation of soft, rounded corners. With 
these and other ingenious products, custom 
drywall work isn't only for the pros. 


By MARIETTE DiCHRISTINA 
Drawing by Eugene Thompson 


Use Korner-Bac (A) instead or wood for end-to-end sup- 
port at the edge of drywall, paneling, or hardboard to 
reduce the chance of cracks, says United Steel. It can be 
applied with a screw gun, a pneumatic nailer or stapler, 
or a hammer and nails. 

Insta-Back (B) is a steel clip that allows you to form 
drywall joints between studs and provides structural 
strength and a good finished appearance for patch repair. 

The preformed Easy Arch metal framing arch (C) is 
made by stretching steel around a radiused die. This 
prevents the metal from compressing and wrinkling in 
the inside curve. The system also contains a preformed 
90-degree or bullnose corner bead (inset). 

Soften your home's corners with Clinch-On’s 34-inch 
bullnose or 135-degree splay bullnose steel corner beads 
(D). The knurled surface and hole pattern help com- 
pound adhere. No nailing or clinching to wallboard is 
needed with Beadex’s Softline 34-inch inner and outer 
corner trims (E): They're taped. Unlike standard corner 
construction, the wallboard shouldn’t overlap behind 
curved beads; the panel edges should form a bird’s 
mouth, as in the drawing. 

Beadex’s Flexible Drywall Corner Bead (F) folds to fit 
any inside or outside corner angle, speeding finishing. 
Because it is metal on paper, it also can be taped. 
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Insta-Back isn't visible after it's attached: To use it you 
slide clips over drywall with the tabs on the outside sur- 
face and secure it with screws (see drawing detail). Then 
you join the attached clips where you want them—such as 
to another piece of board for a patch. Flex the spring tabs 
back and forth until they break— and each fastener is out 
of sight within the wall cavity. Then you finish the sur- 
face with tape, compound, and sanding. 

Conville developed Insta-Back after talking to people 
about problems with drywall. "A better way to patch holes 
was one thing that came up again and again," he says. He 
tested about 40 designs and tried plastic and aluminum 
before settling on the steel clip. Why clips? Conville's com- 
pany had already been making a fastener that replaces 
corner backup studs. "My mind-set was into clips," he adds. 

Before you hang drywall, however, you can use another 
new fastener to ward off potential cracking. Korner-Bac 
drywall support can substitute for wood backings to pre- 
vent ceiling-to-wall cracks caused by truss movement as 
the structure settles and to reduce wall-to-wall cracks from 
lumber shrinkage. It also replaces the third stud on cor- 
ners, saving money on wood and providing better insulation. 


Arch maker 


Tom Conrad of Stretch-Forming Corp. was trying to build 
a custom home in Chino Hills, Calif., when he was struck 
with the idea for Easy Arch. The system, he says, allows 
you to form an arch in one-twentieth the time of conven- 
tional methods. *I couldn't get the carpenters to frame a 
consistent arch for drywalling," says Conrad. Traditional 


—— 


Pace-Setter Self- 
Adhesive Plastic 
Corner Bead can 
help reinforce or 
repair any inside 
or outside corner 
angle: After plac- 
ing the bead you 
apply compound 
over the corner 
and immediate 
area and let it dry. 
Then sand the sur- 
face smooth. 
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methods of forming arches—scribing and cutting plywood 
or drywall forms, then fitting them into a frame opening 
and supporting them with blocking—didnt always produce 
perfect arches, he says. 


Conrad's system has a preformed steel arch-framing com- 


ponent and a matching preformed corner bead. *Now all a 
person does is slip the track up in the squared frame open- 


ing, put three nails in it, and it's an arch," he says. "You 
can install it in about one minute.” 


[Continued on page 99] 


DRYWALL GETS PLASTERED 


Like the durability and look of plaster, but not the time and cost re- 
quired to install it? Veneer plaster products made by United States 
Gypsum Co. may provide a solution, says the company. 

Diamond Interior Veneer Plaster is a high-strength one-coat plaster 
finish for walls and ceilings. Imperial Basecoat and Imperial Finish 
Plaster are also available to provide harder wall surfaces for, say, a 
high-impact-resistant wall. The veneer plasters are troweled over Im- 
perial Gypsum Base Panel, which is installed the same way as drywall. 
The panel's special blue face paper absorbs water and creates a bond 
with the plaster. The smooth final veneer finish, about Ys inch thick, is 
said to eliminate nail pops and ridging (the bulge in drywall where 
drywall has been cut back to a stud to form a joint), and can be ready 
for painting 24 hours after application. 

According to Rick Stallé, product manager for plaster products, one- 
coat veneer plasters often can provide the look and feel of all-plaster 
walls in a house for only several hundred dollars more than the cost of 
finishing regular drywall.—M. D. 


PHOTOS BY JOHN B. CARNETT 
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The elegance of a traditional office 
is created with Dimensional Drywall 
(above) made by Pittcon Industries. 
The four-by-eight-foot sheets can 
beinstalled over conventional wood 
or metal framing and joined with 
tape and compound, as with other 
drywall. Rounded edges are now 
easy to create with Pittcon's Soft- 
forms (left). The aluminum extru- 
sions and roll-formed profiles come 
in more than 100 shapes and are 
applied with standard drywall 
construction. 


Building a steel-plated room with 
bolted seams (segment at left in photo) 
is a standard way of conforming to 
guidelines for government-specified 
“Тетреѕі-ѕесиге” computer rooms— 
those with computers containing high- 
ly classified data. Amazingly, a new 
translucent nonwoven fabric from In- 
ternational Paper called Saf'n'Shielded 
affords Tempest-approved security 
but goes on walls like ordinary wall- 
paper. Looking like a mat of hair in 
this photomicrograph (inset right), 
Saf'n'Shielded fabric shows random 
crisscrossing of nickel-coated carbon 
fibers in the nonwoven fabric. Elec- 
tromagnetic radiation, even in the gi- 
gahertz range, cannot find passage 
through the material, but instead is 
absorbed by the fabric, bouncing be- 
tween fibers. 


t can be used in high-security 
computer rooms, in military 
fighter planes and helicopters, in 
government installations to pre- 
vent electronic bugging. It can 
be used in hospitals, anechoic 
chambers—and even cars. 

"It" is a new patent-pending non- 
woven fabric from International Paper 
called Saf'n'Shielded. A nonwoven 
is made by randomly arranging fibers, 
rather than weaving them, and press- 
ing them with a binding agent. Such 
products as fabric-softener sheets for 
your dryer and diaper liners are non- 
wovens. Safn' Shielded, a paper-thin 
fabric made of nickel-coated graphite 
fibers, can attenuate, or weaken, elec- 
tromagnetic signals of up to 40 giga- 
hertz by over 100 decibels, effectively 
cutting them off. 

"That means where computers em- 
anate signals containing sensitive in- 
formation that may be intercepted 
and decoded by sophisticated wire- 
less eavesdropping equipment, Safn 
Shielded will prevent the signals from 
getting out," says Larry Fahy, prod- 
uct manager at International Paper's 
Advanced Fiber Nonwoven Products 
Group in Tuxedo, N.Y. “It also means 
that in aircraft with composite bodies 
that afford no protection from electro- 
magnetic interference, Safn'Shielded 
can be used to protect a plane's sensi- 
tive electronics from electrical noise 
and lightning damage. The same is 
true for plastic-bodied cars. In fact, a 
version of Safn'Shielded has been used 
in the discontinued Pontiac Fiero to 
protect the radio from interference." 

Certainly there is nothing new 
about shielding high-security com- 
puter rooms; the government has a 
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A remarkable new fabric that lines walls like wallpaper 
protects ultra-sensitive electronic equipment with an effi- 
ciency approaching that of a steel-plated room. The nickel- 
based fabric prevents the penetration of electromagnetic 
radiation either into or out of a shielded area to prevent 
electronic espionage, protect high-security computers, and 
shield sensitive electronic equipment from interference. 
By TIMOTHY O. BAKKE 


classified room-shielding standard 
called Tempest. To meet Tempest 
guidelines, you had to build a "cage," 
a special room lined with double-steel 
walls (see photo), copper or aluminum 
foil, or copper screening. Saf n'Shielded 
provides Tempest-quality protection, 
yet goes on walls as easily as wallpa- 
per. And it can be used in a variety of 
situations: from creating rooms im- 
mune to electronic bugging to shield- 
ing magnetic resonance imaging scan- 
ners in hospitals to lining high-tech 
anechoic chambers, or “silent rooms." 

Just how does the fabric work? 
“When you shield against electromag- 
netic radiation," IP marketing man- 


ager Dave Diermeier says, "some waves 
are reflected; some are absorbed. Our 
fibers are coated with nickel, which 
is a good reflector. And because of the 
random crisscrossing of fibers, many 
of the waves are caught by the fabric, 
so we have good absorption too. This 
is important in anechoic chambers." 

Safn'Shielded is not limited to 
shielding rooms and other large areas. 
In fact, its graphite fibers have been 
used to make ordinary-looking clear 
plastic bags with a special property— 
they protect sensitive electronic com- 
ponents from electromagnetic damage 
during shipment, doing away with 
opaque foil packaging. 
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arbleizing is a learned art, but even amateurs 
can create attractive faux-marble finishes with 
a simple-to-use kit. Two coats of polyurethane 
finish give the wood table a realistic marble look. 
For the serpentine green finish, circles of three col- 
ors are intermingled with extender and thickener by 
tilting a plastic foam plate El. To achieve the mottled 
effect, gently dab a sponge into the paint mixture and | M c Then A DC. s 
then apply it to the table. Small pieces should be torn — Y P oome 
from the sponge to create the marble pattern and also -— Hi D MICE NUT Sn E A. 
to avoid straight edges B. If the sponged pattern be- \ Yu mes. alas CORR. 
comes muddy and the individual colors indistinct, OB god T A" i2. 
rinse out the sponge and prepare a new plastic foam ma A 2 T 
palate. The marble veins are fashioned with a feather; | 
it's best to study some real marble to get an idea of 
how these veins run through the material. Apply the 
vein paint with a wavy diagonal motion В. A tip for 
making the veins more realistic: "Feather" the edges 
of the paint with a dry brush В. 
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Using paint to create mar- 
ble finishes is a beautiful 
but time-consuming art. 
Now there is a simple kit 

that lets you quickly apply 

these attractive marble 


finishes on furniture and 


any paintable surface. 
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rance’s Louis XIV was not concerned with 
economy when he commissioned Ver- 
sailles, his vast country palace. Drapes 
were woven from gold strands, furniture 
was cast in silver, and the ceilings were 
decorated with grandiose murals. But by 
1769, when Louis XV commissioned a 
marble theater for the palace, the crunch 
of war expenditures made economy an issue. How 
to preserve the richness of Versailles on a tight bud- 
get? Faux marble, bien sur. 3 

Faux marble or “false” marble finishes are usu- 
ally rendered with oil paints on a variety of sur- 
faces—including wood, plaster, metal, and paper. 
There are several schools devoted to teaching this 
art, and masters can create finishes that easily pass 
for the real thing. But fortunately, because most of 
us can't devote the time necessary to become a true 


- master, help for amateurs now comes via a faux- 


marble kit. 

I decided to try my hand at marbleizing—using 
the kit offered by Plaid Enterprises. The kit costs 
about $13 and covers about 12 square feet. 

Choosing something to marbleize can be vexing. 
The biggest mistake you can make is to over mar- 
bleize. An end table, mantlepiece, lampshade, or 
even wall moldings are good choices. But too much 
faux marble—large walls or several pieces of fur- 
niture—can be overwhelming. 

Because I chose an old end table for my project, I 
had to sand it first to remove the old peeling paint. 
I decided to use the Florentine Green kit for my 
table top—it's a mixture of water-based green and 
white paints sponged over a base coat of black. Other 
choices include a black onyx, blue, and rose-colored 
marble. All of the materials needed for marbleiz- 
ing are included in the kit: a flat base coat, marble 
colors, sponge, extender, thickener, and a foam brush. 
There's even a feather for creating the characteris- 
tic marble veins. 

The how-to picture sequence illustrates the mar- 
bleizing technique; the sponge should be dabbed 
lightly in the paint mixture and then quickly ap- 
plied to the surface, overlapping but not muddying 
the sponged effect; some of the base coat should show 
through. It is important to create a new pallet and 
rinse out the sponge if the colors become too uni- 
form and mixed. 

After the sponged surface has dried (about two 
hours), the marble veins are painted on with the 
feather. I had to practice this first; the trick is to be 
imprecise, waving the feather back and forth as you 
pull it diagonally across the surface. It is a good 
idea to look at some real marble to get a feel for 
how veins—once molten minerals— flow through the 
stone. If the veins appear too harsh, try feathering 
them slightly with a dry paintbrush. 

The final step is to apply a coat or two of poly- 
urethane finish (not supplied in the kit) to protect 
the surface and also to give it a marblelike polish. It 
won't take a geologist to tell that my end table isn't 
really marble topped, but from a few feet back —and 
with a little squint—it looks pretty close. 
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Three new molded concrete blocks of inge- 
nious interlocking design let you build re- 
taining walls that look like stone. They are ‘ 
an attractive, durable alternative to treated 
lumber, poured concrete, brick, and conven- 
tional concrete block. What’s more, they as- 
semble with the ease of toy building blocks— 
without using mortar—to give you... 
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By TIMOTHY O. BAKKE 


'm looking up at a 17-foot-high 

retaining wall from its base at a 

parking lot in Minneapolis. The 

wall is made of rounded concrete 

modules, and a stretch of land 

takes off from its top at better 
than a 2:1 grade. What's remarkable 
about this huge wall is that it with- 
stood 1987 in tact. 

Minneapolis will never forget July 
24, 1987. That day the Twin Cities 
experienced the kind of a rainstorm 
that meteorologists say will occur 
in a given location only twice in a 
millennium: 12 to 14 inches of rain 
in less than six hours. *Houses and 
businesses were flooded; most high- 
ways were closed —and twenty-six ma- 
jor retaining walls across the metro- 
politan area failed," civil engineer 
John Kliethermes told me. 

This wall didn't budge. “In fact 
because of the design of the block, 
the water that would ordinarily have 
pushed out the wall was literally 
spraying from between the blocks into 
the lot over this border,” says Dave 
Bear, director of marketing for the 
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company that built the wall, KeyStone 
Retaining Wall Systems, as he motions 
across a two-foot strip of grass. 

The KeyStone unit is one of several 
new modular systems for building re- 
taining walls to have come to market 
over the past few years. Others avail- 
able on a national level are Versa-Lok 
and the just-introduced Terrastop. 
Until the introduction of these prod- 
ucts, homeowners were limited to 
using stone, treated lumber, or con- 
crete products like plain mortared 
block, poured concrete, or precast 
molds from Canada or Europe. 

“Four years ago this industry didnt 
exist,” president Paul Forsberg told 
me at KeyStone’s Minneapolis head- 
quarters. “We went to automated con- 
crete molding companies with what 
turned out to be a revolutionary idea: 
a mortarless wall system based on in- 
terlocking modules of high-strength 
concrete.” As it happened, the North- 
ern tier, specifically the Minneapolis- 
St. Paul region, turned out to be the 
hotbed of innovation in retaining 
walls. Such cold-climate phenomena 


as frost heave and moisture freezing 
inside walls made getting reliable re- 
taining walls a problem. 

KeyStone was the first high-strength 
concrete block designed as a gravity 
retaining-wall component. Most grav- 
ity walls, like boulder walls, will work 
up to about six feet if they’re designed 
well. Above that, you need reinforce- 
ment like a geogrid (see drawing)—a 
grid of plastic that reinforces soil with 
the tensile strength it lacks, prevent- 
ing it from sliding. The 75-to-100- 
pound weight of the standard Key- 
Stone unit holds back earth, and the 
voids (filled with aggregate) and “tail” 
provide friction between the modules 
to keep them from moving. The fiber- 
glass pins aid primarily in alignment. 

Versa-Lok, another Minnesota 
company, subsequently developed a 
concrete retaining-wall block. “Our 
system is also modular, and it’s pinned 
as well,” says Peter Blomquist, presi- 
dent of Versa-Lok. “But we decided 
on a solid block so you don't have to 
worry about filling and compacting 
voids in every 80-pound unit.” Key- 


Stone has smaller 80- and 40-pound 
modules that are solid as well. 

“The concrete in Versa-Lok ranges 
up to five thousand psi, which is very 
high strength,” says Mike Woolford, 
president of Block Systems, who was 
instrumental in designing Versa-Lok. 
“That means there’s no chipping or 
splitting, and there's a low water-ab- 
sorption rate of about six percent. Nor- 
mal precast concrete doesn't come near 
that performance.” KeyStone and Ter- 
rastop have identical absorption rates 
—important in cold climates where 
absorbed water could freeze and crack 
the block. 

Terrastop, a system developed just 
this year by the National Concrete 
Masonry Association in Herndon, Va., 
is also composed of solid interlocking 
blocks (see drawing). Both Versa-Lok 
and Terrastop can be made into free- 
standing walls as well as retaining 
walls. KeyStone will introduce a mod- 
ular fencing system soon, as well asa 
small-module system called Garden 
Wall for landscaping walls not more 
than about two feet high. 205 


Split-rock texture gives Key- 
Stone concrete modular sys- 
tems the look of castle stone 
(top). The 8-by-18-by-24-inch 
blocks (smaller solid modules 
are available) interlock with 
an automatic '5-inch setback 
using fiberglass pins, and their 
weight provides for a gravity 
wall. Geogrid (drawing) en- 
sures a sound wall above six 
feet tall. Looking like split 
stone block, Versa-Lok com- 
ponents (above) measure six 
inches high, 16 inches across 
the face, 14 at the rear, and 
12 inches deep. They assem- 
ble with a ?4-inch setback 
and pins between layers. Ter- 
rastop blocks (right) have an 
interlocking building-block 
shape and use no retaining 
pins. They can be assembled 
straight up and down or with 
a half-block setback, and mea- 
sure 8 by 12 by 16 inches. 
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still disappear when you want them to. 


By PHIL McCAFFERTY 
Photos by John B. Carnett 
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From left to right: This Sears Crafts- 
man tool, small enough to fit into a 
16-inch-square box, can be transformed 
from planer to molder in under 10 min- 
utes. It planes up to +a inch per pass, 
and up to '4 inch each pass while mak- 
ing moldings. Two years of develop- 
ment went into the tool, which has a 
novel rubberlike carboxylated nitrile 
material in the feed rollers to suit both 
the planer and molder modes of the 
machine. 

The lower of the two speeds on the 
Dremel model 1671 scroll saw is good 
for cutting hard, abrasive plastics and 
plastics that tend to melt from blade 
friction. 

The Ryobi model BT-2500 table saw 
weighs about 40 pounds and has a 13.8- 
ampere two-hp motor to drive its 10- 
inch blade. 

You select between 8,000 and 16,000 
rpm for the best cutting speed with 
Ryobi's new model JP-155 10.5-ampere 
27-pound variable-speed jointer-planer. 


e 


ench-top tools helped the 

cramped workshopper when 

they were introduced about 

a decade ago. However, as 

alternatives to heavy, full- 
size machines, they didn’t always live 
up to their promise: I recall testing 
an early bench-top table saw whose 
power source was a low-cost portable 
circular saw with its hand grip liter- 
ally hacked off, jury-rigged under the 
table with U-bolts. Other bench-top 
tools were too lightly built for many 
jobs. 

Now improved quality, novel fea- 
tures, and more-substantial structures 
make some bench toppers worthy of 
tougher jobs. I spoke to makers and 
tested four recent entries: the Sears 
Craftsman planer/molder, the Dremel 
model 1671 scroll saw, and the Ryobi 
model JP-155 variable-speed jointer- 
planer and BT-2500 table saw. I found 
them to be among the best of the new, 
brawnier breed. To round out the re- 
view, I also put Dremel's mini shaper / 
router table to work (see box). 


Engineering a planer/molder 


Sears spent two years developing its 
$360 Model 22381 Craftsman planer/ 
molder. And it shows. 

"Our goal was to create a machine 
that was rugged yet affordable, easy 
to set up and use, and as maintenance- 
free as we could make it,” says Roger 
Larson, the engineer in charge of the 
project. 

The 60-pound machine is a cast-iron 
and steel power-feed tool that devel- 
ops up to two horsepower and surface- 
planes stock in dimensions up to 4% 
inches thick and 12 inches wide. And 
the tool can double as a surface-mold- 
ing machine—a valuable feature 
when there's a limited need for both 
planing and molding. The open-throat 
machine’s planer knives have six-inch 
capacity; so in order to surface a 12- 
inch board, you have to make passes 
from each side. 

The fixed-rate (20 feet per minute) 
feed rollers are driven by a chain and 
gearbox drive. The 15-ampere motor 
drives the sealed ball-bearing arbor at 
6,500 rpm via a ply V-belt. 

“We had quite a time finding a ma- 
terial for the feed rollers that would 
suit both the planer and molder modes 
of the tool,” Larson recalls. “Planers 
often use grooved metal rollers, but 
they can damage the surface when 
you're cutting molding. We settled on 
rollers covered with a rubberlike car- 
boxylated nitrile material. It is tough 
and has excellent cut resistance. It's 
also soft enough to conform to the con- 
tour of moldings, yet provides good con- 
trol as it feeds the workpiece under the 
knives." 
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A pair of neat accordion way covers 
follows the adjustable cutter head up 
and down to keep sawdust and debris 
out of the ways and mechanism. Chips 
are discharged out of a chute, which 
can be adapted to a dust collector or 
vacuum. 

“We wanted to keep stuff out of the 
tool's guide ways and mechanism, but 
traditional accordion way covers were 
too costly,” explains Larson. “So we de- 
signed covers of molded polypropylene 
plastic. To make sure they'd stand up 
we cycled the cutter housing up and 
down 100,000 times. The one-piece cov- 
ers showed no sign of cracking, and 
guideway surfaces showed minimal 
wear. 

"As far as I know," Larson says, 
"we alone use inexpensive disposable 
knives on a stationary planer, a fea- 
ture portable power planes have." (Ma- 
kita's model 2012 portable planer with 
this feature 1s covered in this issue's 
"What's New Tools.") Because the 
blades have two cutting edges, they can 
be turned when dull to expose the 
sharp side. To convert from planing to 
molding, you must replace the two 
planer knives on the arbor with sets 
of one-inch-wide molding cutter bits. 
“The arbor is precisely machined so no 
knife adjustment is required. The 
molding cutters likewise don't need 
adjustment. So it’s simple to change 
it from planing to molding," says 
Larson. | 

I found the planer/molder easy to 
use. The tool's heavy construction and 
the rigid way support of the cutter 
head on the column make performance 
both smooth and accurate. Double- 


bh 


didn't always 


their promise" 


pass planing is not a problem if you 
follow the tool's instructions, which are 
excellent. 

Sears sells molding cutters in 17 
styles—rabbet, picture frame, bead, 
quarter round, base, glue, tongue and 
groove, and more. By combining differ- 
ent cuts you can create any shape to 
make picture frames and cabinet trim 
and other moldings at a fraction of the 
cost of ready-made materials. Plus, you 
pick the wood you want. 

It took me an hour and a half to set 
up the planer/molder, which comes 
with a stand kit, from its partially as- 
sembled, as-shipped condition. I spent 
15 minutes converting it from planing 
to molding the first time, but from then 
on it was a five-minute job. Being im- 
patient, I wish it took less time to 
change modes. But considering the 
tool's utility, cost, and size, that's a 
minor drawback. 


Not a bench warmer 


You'll want to have Dremel's new 
1671 scroll saw out on your bench all 
the time. The two-speed saw gives you 
the option of 1,790- or 890-strokes-per- 
minute blade speeds — which makes 
blades more controllable and helps 
them last longer because they can run 
cooler. I often cut metal, so the ability 
to choose the slower speed is a partic- 
ularly welcome feature. I tried the saw 
on silver, brass, and aluminum with 
good results. 

The saw has a two-inch thickness ca- 
pacity with the table at 90 degrees; it 
has a one-inch capacity at 45 degrees. 
The tool takes either five-inch plain or 
five-inch pin-type blades, either facing 
front or indexed 90 degrees right or 
left—features that most others don't 
have. So you can feed your work from 
the front or from either side. It will 
also accept the round, spiral-tooth sur- 
gical saw blades, which allow you to 
cut in any direction without your hav- 
ing to turn the workpiece. The blade 
stroke is % inch. Adding to the cut 
smoothness is the tension-adjustable 
U-shaped arm yoke. The reciprocating 
arm is almost completely enclosed for 
safety. 

Inevitably Dremel's 1671 will be 
compared with both its own venerable 
571 Moto-Shop scroll saw as well 
as other moderately priced models. 
The new 1671 is not a lot bigger than 
the Moto-Shop. But it has a 16-inch, 
rather than a 15-inch, throat, and at 
35 pounds, it weighs three times as 
much as the 571. Also, the 1671’s mio- 
hp induction motor is nearly twice as 
powerful. 

And while the 1671's suggested re- 
tail is $270, I expect to see it in stores 
for under $200. That would put it 
in the same price range as other 15- 

Continued 


Solar Powered Refrigerator? 
by GARY STARR, Chief Executive Officer 


SOLAR ELECTRIC 


Have you ever wished you could have a way of keeping your beer or sodas cool 
while camping, boating, or at the beach? Now you can, thanks to our portable 
solar powered cooler. Combining the space age breakthroughs of two technol- 
ogies, thermoelectrics and photovoltaics we have put together a unit that you can 
afford. This unit can keep drinks cool at the beach or on the road without ice! 


HUNDREDS OF OTHER USES: 


For your RV — If you own a 5th wheeler, travel trailer, 
or motorhome, the solar panel will keep your batteries 
charged. Imagine never having a dead battery again! 
Forget about running a noisy, smelly generator. Now 
you can camp wherever you want without electrical 
hookup. 

For your boat — Now you can run your bilge pump, 
NAVCOM, and running board lights without running 
your motor. Forget about the frustration and hassle of 
dead batteries. The solar panel can also extend the life 
of your battery while the boat is stored. 


For your home — Put the panel to use by providing an 
emergency power source. You can still have lights, 
radio, or even television whenever a power outage 
occurs. (Additional panels and other components can 
be added to provide most or all of your power needs.) 


THE FUTURE TODAY 

With growing concern over pollution, the greenhouse 
effect, and acid rain, solar electricity will be the power 
source of the future. However, with our special low- 
cost power module and cooler, you can be one of the 
first to take advantage of this pollution free technol- 
ogy today. 


igloo thermoelectric portable cooler with 
SQVERIES 23 watt solar module. 


Think of the other possibilities for which you could ; ^ ORDER COUPON -------- 
use a portable electric energy supply. For fastest 


service, use your major credit card and call our 


TOLL FREE ORDER LINE 


O Please send solar module(s) and cooler(s) 
@ $249.00 + $10 S/H (Limit 2) 

Û Send me your special solar module @ $199.00 + $7.00 S/H 

[] Send me your full 80-page catalog @ $3.00 + $.50 S/H 


! Method of Payment: 
1- 800-839-1986 ‚ Charge my О VISA О MasterCard О AmEx 
simply return the order coupon to the right. Orders E sities وی‎ RM QN АЕ Е 
will be filled on a first-come, first-serve basis. Don't | Address 
delay! Put your hands on history today. 
Phone ( ___) 


| І 

| І 

| І 

| І 

| [| 

| | 

| і 

| | 

| | 
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and we will rush your order to your doorstep. Or i : | 
І | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 


Return to: SOLAR, 175 Cascade Ct, Rohnert Park, CA 94928 


** Unconditional Guarantee** 
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The Dremel model 231 shaper/router 
table clamps to the side of a workbench 
and lets you mount a Moto-Tool be- 


Frankly, | was not sure just how useful the 
combination of Dremel's new model 231 
shaper/router table fitted with a little Moto- 
Tool beneath, router-table style, would be. Ob- 
viously, it was not going to be in the same 
class as a full-size router table with a horse- 
and-a-half or so router. But it has all the same 
features—and within its capacity can perform 
quite well. Certainly it is a lot less noisy and 
intimidating than a big router-and-table setup. 
It can also be set up more quickly, and chang- 
ing bits and making depth adjustments is faster. 

For the $37 suggested retail price, you get 
an eight-by-six-inch rigid ABS table with a cut- 
ter guard and clever three-way adjustable 
fence. Adapter bushings are supplied to hold 
any of nine different Moto-Tool models, plus 
the Freewheeler cordless Moto-Tool. There are 
instructions included with the table to explain 
how to make a larger work-surface-table over- 
lay. The vertical cutter adjustment is also ac- 
curate and is easier to get at than it would be 
on a conventional router and table. 

Dremel sells 10 Ys-inch-shank high-speed 
bits that are designed for routing: three straight 
bits, beading, piloted rabbet, piloted beading, 
V-groove, veining, piloted cove, and corner 
rounding—so you are able to perform most of 
the basic router cuts with the table. The com- 
pany also suggests that you use its regular 


to 18-inch-throat scroll saws. How- 
ever, the 1671 has features—two- 
speed capability and parallel-arm de- 
sign, which keeps the blade straighter 
throughout the stroke—that are found 
on saws that cost hundreds of dollars 
more. Examples include RBI's two- 
speed model, Delta's variable-speed, 
and Excalibur's three-speed, which cost 
$800 to $1,000. 
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CAPABLE LITTLE TABLE 


neath, router-table style. Then you can | 


cut dadoes, do edge trimming, make 
tongue-and-groove joints, and more. 


sanding drums with the table. They work beau- 
tifully for accurate edge sanding on workpieces 
up to 2/2 inch thick. 

So what can you do with the shaper/router 
table? You can joint edges; cut rabbets, lap 
joints, slots, and dadoes; make mortise joints 
and tongue-and-groove joints; and chamfer 
edges. The cutting size of the bits ranges up 
to !/4 inch. The veining bit is !/4 inch, for ex- 
ample, and the piloted cove bit is 316 inch. The 
best use of the table is on materials perhaps 
Vs inch to 3% inch thick. The machine will 


make full-depth cuts in hard- and softwoods | 


as well as the plastics that | tried. Like any 
router, however, the Dremel works best when 
you make two passes: a rough one first, and 
then a finish pass. 

In my tests | rounded the edges and da- 
doed grooves for slides and bottoms in a set 
of drawer sides. Combining cuts with the 
beading and cove bits, | made decorative 
edges on Du Pont's Corian plastic for a trophy 
base. | made molding for a small picture frame 
by combining cuts with the corner round, 
V-groove, and beading bits. | also was able to 
trim a small block of wood precisely so it could 
replace a missing piece of molding on an 
antique clock. With all of its capabilities, 
the Dremel is a useful addition to the work- 
shop. —P. M. 


At $618 list, Ryobi's new 6vs-inch 
jointer-planer had better be good. And 
it is. In fact, other bench-top jointers 
I’ve tried don’t match the capabilities 
of the JP-155. Most importantly, it of- 
fers variable speed—an industry first. 
Constructed of rigid, beautifully ma- 
chined and finished die-cast aluminum, 
the tool has a brush-type motor that 
drives the cutter arbor via a poly 


V-belt. Arbor speed is smooth. The tool 
will comfortably make a ?52-inch or so 
cut in softwood 6'v&s inches wide as 
well as a 9&4-inch cut on 6'4-inch- 
wide hardwood. 

Being able to dial in the best speed 
for jointing and planing is an advan- 
tage—especially when you're working 
with plastic. I tried it on Du Pont's 
Corian, acrylic, ABS (acrylonitrile bu- 
tadiene styrene), and nylon, and it 
works just fine. Don't expect it to make 
a cut on polished acrylic that is as 
smooth as the original finish, though. 
The cutter-speed plate on the tool spells 
out basic speed recommendations for 
other materials. 

The out-feed bed is made of polished 
steel to preserve the fine finish the tool 
is capable of. The bed is 28 inches long; 
if you expect to cut longer material, 
you may want to use Ryobi's optional 
auxiliary roller work support. The 
machined-aluminum 45-degree fence 
is easy to adjust. An adapter is pro- 
vided to hook up a shop vac or dust 
collector to the tool, which comes fully 
assembled. 


Workshop plus 


Some early bench-top table saws 
could literally suffocate in their own 
waste, as sawdust buildup under the 
table covered their open-frame motors. 
On the BT-2500, Ryobi prevents that 
potential problem by providing a dust 
catcher, a hose, and an adapter to hook 
up a vac or a dust collector. 

The 13.8-ampere brush-type motor 
runs the blade at 4,500 rpm, a good 
amount of power. The ribbed aluminum 
table is about 28 by 17'% inches. Cut 
depth is approximately 3' inches at 90 
degrees, 2: inches at 45 degrees. 

I like the smooth operation of the 
tilt and elevating controls and the lock- 
ing knob that locks in both adjust- 
ments. The tool is quieter than many 
bench-top saws I've tried. The rip fence 
is easy to use and accurate for a bench- 
top saw. The miter gauge does not have 
detents, so it must be reset with a 
square after each angle change. Install- 
ing the hose, control knobs, blade, and 
blade guide is about all it takes to set 
up the $538 tool. 

While the table can be used to mount 
arouter or sabre saw, the company does 
not now have provision for proper 
guarding and does not recommend 
using it as a router or sabre-saw stand. 

These four tough tools, while small 
enough to be tucked away when you 
need the space for other jobs, are bench 
tops that mean business. 


SOME MANUFACTURERS OF BENCH-TOP TOOLS 

Dremel, 4915 21st St., Racine WI 53406; Ryobi America 
Corp., 1433 Hamilton Pkwy., Itasca IL 60143; Sears, Roe- 
buck and Co., Sears Tower, Chicago IL 60684 


Comfort and Security 
Controls for Home 


With just a phone call, 
you can turn lights and 
appliances on or off! 


Why let strangers know your home is 
vacant when you re working late or out 
of town? Pick up a touchtone phone, 
call home, tap in your code number 
and your home lights up! Or phone 
home to start a meal in a crockpot or 
roaster. Even turn on your room air 
conditioner by phone. Call-In'" Con- 
trol does it for you. Requires one for 
each plug-in light or small appliance. 
Rated to 1500W, 1/3 hp., 7A motor 


Call-In'* Control 
H-101-CL80A................. 
$5.00 shipping, папайї 


„974.99 


ng each 


The watchman 
that turns off 
appliances if 
you forget! 


It happens to every- 
one. You turn on an 
appliance, get side- 
tracked, and forget 
to turn it off. Out of 
sight is out of mind — until you smell 
that burning odor. Avoid that problem 
with the Hour-Off™ Control. It turns off 
dangerous appliances at an interval 
you select: 15, 30 or 60 minutes. One 
or two appliances — iron, coffee maker, 
curler, etc. - just plug rightin. Red light 
shows power/timer is on. Manual 
override. 1650 watt capacity. 


Hour-Off'" Control 
H-101-CL644A........... 


55 Pul єр na. hand rw т 
2. L a "a tj eac 


УФА. 99 


— 
| 
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and aor 


intelligent timer tracks 
the sun — turns lights or 
appliances on at sunset! 
At last, a home security timer with built-in 
“smarts”! The TimeTracker'" turns lights 
and appliances on at dusk. |t actually 
tracks the sun, automatically compensat- 
ing for daily changes in sunset times. Up to 
four ON/OFF settings per day to simulate 
activity in an empty home. Crisp. legible 
LCD display. Rechargeable battery saves 
program settings during power outage 
Manual override. Plug in 1 or 2 items 
тилегин 


ja- m modal 1 


H-101- CL60A... 


" 
$5.00 shipping. hi 


150 watt capacity) 


„934. 99 


Тітетгаскег'` 
(Hardwired 


H-101-CL60B............. 


35.00 shipping, handl dling « each 


ГҮҮ РАР РЕ "T ИП BD "TL. 
е aces wa SWI / Ma! 


-.834. 99 


Emergency 

light, flash- 

light, and 

nightlight all 

in one! 

Makes your home 

saferinthree ways. 

It's a safety light 

during a nighttime 

power outage, a 

nightlight for year-round illumination, 
and a flashlight. Plugs into any outlet 
and turns on automatically in case of 
an after-dark power outage. A light 
sensor keeps it from turning on dur- 
ing a daytime power outage to en- 
sure full charge when needed. Un- 
plug from the wall and it's a flashlight. 


J-in-1'" Satety Light 
Н-101-С1З1А.................... 


25 00 ] en ipping nang ГИ 


For retail dealer nearest you, dial Toll-Free: 1-800-468- 1502. Or order direct 
from us. Credit card customers can phone 24 hours a day. 7 days a week. 


Toll-Free: 1-800-283-2006 


capacily 
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Amazing! 
Lights turn on without 
touching a switch! 


It seems like magic... Your table or floor lamp 
turns on when you enter a room, off when you 
leave. All without ever touching a switch! 
The magicis in a motion detector that senses 
your presence. Lights turn off automatically 
(you select the interval — 30 seconds to 30 
minutes). Maximum range: 25 ft. Operate 
lights manually at any time. Toinstall, simply 
plug in one light per unit. 


Motion-Activated Light Control 
Plug-in model. 400 watt capacity 


H-101-CL85D... 544.99 


mm a 


$5.00 shipping ;. handiir irg each 


terhe Light Control 


Harga h. 300 watt t 


H-101 CLBEF.. 


55.00 shi vippi ng. nandin nga each 
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HI-TECHMART H-101 
P.O. Box 8028 
Young America, MN 55351-8028 


Add $5.00 shipping and 
indicate desired quantity 


Send the following items 
Iie ma Т for раси | item 
Minnesota residents а 


© 
ly tor mainiand original 4 
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0А TimeTracker M1 
608 hardwired Time 
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or money order is enciosed 


VISA MasterCard 


Expires 
PLEASE PRINT CLEARLY 


Use the same Kodak film preferred by 


Hollywood’s professional filmmakers 


Get PRINTS...or SLIDES...or BOTH 


from the same roll of film 
plus fine-grain negatives for beautiful enlargements. 


FREE REPLACEMENT FILM is included 
with every roll of 5247 you send in for our 


low cost ө йк 

7 Modern Photography rated our 
| f. 35mm 5247 prints and slides the 
ч best of all labs tested. (A reprint 
iN of test results will be included 
with our free film offer.) 


ү: 5 n М 
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INTRODUCTORY OFFER for ist time users! Ё 


Please rush те а free — 36 (ог) — 24 exposure 
roll of 5247 film. | enclose $1.00 per roll postage/ 
handling. (Limit 2 rolls, please.) PS7 
Name 

Address 

City/State Zip 


SALE LABORATORIES 


2960 Simms Street, Hollywood, Florida 33020-9000 
Postagehandiing charge is for film only. Does not include 
рони: ng. Process ECN-2 15 available at Dale Laboratories. 

imited availability at other laboratories. Liability limited to 
fresh film and processing. Prices valid through entire month. 
ED es ee GER es ee ee 


WORLD'S SMALLEST———— 
WEATHER STATION 


— 


THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE FALM OF YOUR HAND. 


DIGITAR's new TWR-3 Micro Weather Station includes 
a computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only 
IA With the optional, automatic-emptying RG-3 
| ($49.95) you can even monitor rainfall! 

* RAINFALL (Optional) 

* TIME OF DAY 

* AUTO SCAN 

* METRIC/STANDARD 

* NICAD READY 

* ONE YEAR WARRANTY 


Add $5.80 for shipping. plus sales tax for California deliveries. 


DIGITAR 


3465 Diablo Avenue 

Hayward, CA 94545 

ORDERS ONLY: 1-800-678-3669 
(7 a.m. = 5:30 p.m. Pacific Time) 


MADE IN U.S.A. M/C & VISA 


INFORMATION: 415-732-7814 PS7B9 FAX: 415-732-9188 
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WIN $1,000 WITH YOUR 


PROBLEM-SOLVING DECK 


Have you built a deck recently or are you plan- 
ning to add one to your house soon? POPULAR 
SCIENCE and the California Redwood Associa- 
tion are looking for the best decks in the United 
States. We will award one grand prize of 
$1,000 plus four other cash prizes. The win- 
ning decks will be published in a future issue 
of POPULAR SCIENCE. 

Only decks that use redwood in their con- 
struction qualify, and the deck must solve a 
problem: provide access from the house to the 
yard; include built-in storage for sports or bar- 
becue gear; surround a swimming pool or spa. 

If you need help designing a new deck, send 
$1 to the California Redwood Association (ad- 
dress on coupon below) for a Deck Builder's 
Starter Kit. It includes an idea booklet, a man- 
ual on deck construction, and several tip sheets 
on specific projects such as building decks 
around hot tubs or over concrete slabs and add- 
ing benches and planters. 

Here are the details of the POPULAR SCIENCE/ 
California Redwood Association Problem- 
Solving-Deck Contest: 


e PRIZES: A check for $1,000 goes to the 
grand winner. In addition, there are two sec- 
ondary awards of $500 and two third-place 
prizes of $300 each—a total of five prizes. 


` All five decks will be featured in a future issue 


of PoPULAR SCIENCE. 


e HOW TO QUALIFY: Your deck must use 
redwood in its construction, preferably for all 
visible surfaces. Other materials may be used 
for structural support. Your deck should be 
functional, good-looking, and should solve at 
least one problem: conceal an eyesore, pro- 
vide privacy, tame a difficult site. Decks built 


since July 1988 are eligible if they meet the 


above criteria, have not been published else- 
where, and can be attractively photographed. 
Employees of Popular Science and the Cali- 


— — — — — — — ENTRY COUPON (Cli 


Mail entry to: 

POPULAR SCIENCE/CALIFORNIA 
REDWOOD ASSOCIATION CONTEST 
405 Enfrente Dr., Suite 200 
Novato, Calif. 94949 


YOUR NAME (print or type) 
ADDRESS 


CITY 
Check one: 


Sign) 


fornia Redwood Association are ineligible. 


e HOW TO ENTER: Fill out the entry coupon | 
or list all information the coupon calls for on 
a separate piece of paper. Enclose at least 
one clear photograph (a black-and-white or 
color print preferred, but a color slide is ac- 
ceptable). Include a dimensioned drawing call- 
ing out the nominal sizes of each redwood 
member (for example: 4x4 post, 2x6 joist, 
2x4 decking); a rough pencil sketch will 
suffice if it's labeled with critical dimensions. 
Also include a list of all materials used: red- 
wood, other lumber or plywood, hardware, 
finishing materials. Specify what problem(s) 
the deck solved and include special construc- 
tion tips you'd like to pass on to anyone at- 
tempting to adapt your project to his own site. 

If no publishable photo is supplied, PoPULAR 
SciENCE and the California Redwood Associa- 
tion reserve the right to arrange photography 
at your convenience (and their expense). How- 
ever, failure to supply at least a snapshot of | 
your deck will disqualify the entry. And the 
better the photo(s) you submit, the better the 
judges will be able to evaluate your project. 

Entries must be delivered to the address 
shown on the coupon by Aug. 15, 1989. Upon 
delivery, publication rights belong exclusively 
to the California Redwood Association and 
PoPULAR SciENCE, unless neither exercises 
the option within a period of six months. 

No entries can be acknowledged except the 
five chosen winners, and none will be returned 
unless accompanied by a written request and 
a self-addressed envelope with proper postage. 
Do not submit models or presentation boards 
over 18 by 24 inches. 


e JUDGING (by representatives of POPULAR 
SCIENCE and the California Redwood Associa- 
tion) will be for the most effective use of red- 
wood in a problem-solving deck. Winners will 
be notified by Sept. 15, 1989. 


p and attach to your photo) exe — — == == 


To qualify, entry must 
reach Novato address 
by Aug. 15, 1989 


Daytime 
Phone No. 


STATE |. . ZIP 


O My signature certifies that this project is of my own design and has not been published elsewhere. 
O My signature certifies that | am the professional designer or builder of this project, which has not been published elsewhere. 
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Drywall i a 
[Continued from page 86] 


The arches, which are from two to 
eight feet wide, come in three radii. If 
the opening is not true, the framing 
component can bend in up to four 
inches or out up to two to fit. Then gyp- 
sum board is hung and cut to the shape 
of the arch. The preformed corner bead 
is attached with screws, and the open- 
ing is finished in the usual fashion. 

You can create another custom look — 
the richness of wood raised-panel walls 
—with Dimensional Drywall. The gyp- 
sum wallboard sheets are pressed with 
raised-panel designs, but they cost one- 
fourth that of wood panels, says Pitt- 
con, the manufacturer. The sheets are 
suitable for walls, wainscoting, ceil- 
ings, and lay-in tiles. They are installed 
over conventional wood or metal fram- 
ing, as is regular drywall. With a panel 


adhesive, you can also use the sheets | 


to cover existing wallboard. 
Labor savers 


A slew of new corner beads makes it 
possible to repair damaged edges or 
form almost any angle or curve to fit 
your decorating plans. Curved corners, 
for example, used to require custom 
plasterwork—a lengthy and difficult 
process. Now you can create bullnoses, 
radiused outside and inside corners, 
wall reveals, trim, and more with pre- 
formed metal beads (see captions and 
manufacturers list for products). 

Your need isn't rounded corners but 
odd angles? Flexible metal corner tapes 
fit any outside or inside angle that is 
impractical for conventional beads. The 
beads have two strips of metal attached 
to tape. A flexible plastic corner bead 
called Pace-Setter also bends in the 
middle for unusual angles. And it's 
self-adhesive, so you need no nails or 
staples to hold it to the wall. 

For the more than 60 years since 
wallboard's introduction, people have 
dreaded drywall, anticipating the 
heartache of taping and finishing 
Joints, cracks, and dealing with time- 
consuming and difficult plaster forms 
for custom work. Finally, there are 
problem-solving, innovative products 
that end the potential punishment of 
doing your own drywall. fs) 
MANUFACTURERS OF DRYWALL PRODUCTS 
Bay Mills, Midland Division (FibaTape flexible metal corner 
tape), 277 Lakeshore Rd. E., Oakville, Ontario, Canada L6J 
6J3; Beadex Manufacturing Co. (Flexible Drywall Corner Bead 
and Softline inner and outer corners), 833 Houser Way N., 
Renton WA 98055; Clinch-On Products (Bullnose Corner 
Bead), Mounds View Business Park, 5201 Program Ave., 
Mounds View MN 55112; Furman Lumber Co. (Gypsonite 
gypsum fiberboard), Box 96, Astor Station, Boston MA 02123; 
Goldblatt Tool Co. (Pace-Setter Self-Adhesive Plastic Corner 
Bead), 511 Osage, Kansas City KS 66110; Pittcon Indus- 
tries (Dimensional Drywall and Softforms), 6409 Rhode 15- 
land Ave., Riverdale MD 20737; Prest-On Co. (Insta-Back), 
316 North Point Lookout, Hot Springs AR 71913; Stretch- 
Forming Corp. (Easy Arch), 26900 Jefferson Ave., Murrieta 
CA 92362; United States Gypsum Co. (Diamond Interior Ve- 
neer Plaster and Imperial Plasters), 101 S. Wacker Dr., Chi- 


cago IL 60606-4385; United Steel Products Co. (Korner-Bac 
drywall support), 703 Rogers Dr., Montgomery MN 56069 


| e Blaze nature trails for 


| The "OFF-LAWN" Mower 


At LAST!...amachine that | х -- 


more useable, accessible f f. 
and beautiful! октон 
Е - tens, ОЛ Walk! а 
If you have over an acre of land, the аир. 
TROY-BILT TRAIL BLAZER? Sickle Powered 
Bar is the perfect “off-lawn” mower to wheels 
cut grass, weeds, even light brush of eu 


any height in all types of terrain. 


——<—-—-—---—-—-—-{ 
FROM THE MAKERS DF 


TROY-BILT. B. 


e Amazingly fast!.. “>, 
cuts 1,500 sq. ft. of overgrown 
weeds in under 5 minutes! 


- Roto Tillers « 


a A» 38" wide “scissor- 
eo t — action” biade 
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Troy-Bilt Mfg. Co. Dept. A1135 
102nd St. and 9th Ave., Troy, N.Y. 12180 


walking, hunting, skiing, snowmobiling. 


* Enhance the beauty of Y ES! Please send me your FREE Catalog on how 


Ї 
i 
| 
your place by clearing unsightly suckers, Í the TROY-BILT TRAIL BLAZER Sickle Bar can 
vines and bushes. |] help me uniock the full beauty and enjoyment of my 
ў property...plus details on prices, models and savings 
i now in effect! 
І 
і 


e Have a safer place, too! 
... Without fire hazards, driveway blind 
spots and poison ivies, oaks or sumacs. 


NAME 
ADDRESS 


Send for FREE Catalog TODAY! ‘Weri 
STATE ZIP 


The Opportunity 
а Lifetime: 


989 Garden Way, Inc. 


Lo 


Looking for a profitable ne new business? Or: a | great buy € ona NeW \ * 
home? Then you are looking for LIFETIME HOMES by Tri-Steel! 


Starting your business is easy with: TAKE ADVANTAGE OF THE 
° Low capital investment HOTTEST IDEA IN HOME 
* No inventory requirement BUILDING. JOIN OUR WINNING 
* Distributor training & support TEAM TODAY ! 
e Substantial discounts E 
e Financing assistance 
* Advertising support 
e Construction assistance 
e Single & multi-family designs 
* Low maintenance/ high strength 
e Super energy efficiency (R-30) 


DISTRIBUTORS WANTED !! 


Select territories now available with a 
low, 100% refundable investment. 


Т! 


° Unique та ак! б cm 

e Fast construction time 

* Wide selection of floor plans 

e Custom designs available 

e One-story, two-story, tri-level 

e Easy do-it-yourself construction 


For a Free Packet & more 
information, call toll free: 


leSOO-TRISTEEL sve: 


Fax #: (214) 550-0353 
=) 1989, All Rights Reserved 
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“Say, Smokey—”’ 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


Squealing belt 


The fan belt on my 1985 Chevrolet Ca- 
price sounds as if it is slipping when 1 
accelerate. The belt appears to be at 
the proper tension, but it squeals just | 


| the same. 


Sam Landau, Jamesburg, N.J. 


If your belts are more than three years 
old, it’s a good idea to replace them re- 
gardless of how they look. A worn belt 
| can easily appear new, but fail on the 
road. Another problem ts that the pul- 
leys wear as the belts wear, resulting 


in extra play. 


Cold starts 


I own a 1987 Buick Century with a 
fuel-injection-equipped V6 and a 1988 
Ford F-150 pickup with a straight-six 
engine. When I start either of these 
engines in the cold, the idle is high. 


NRI shows you how: Make money 
repairing small engines! 


There are 50 million small engines out there, and many 
are waking for qualified ae to fix them. NRI can 
give you the training you need to cash in on this 
opportunity, and you learn at home in your spare time, at 
your convenience. 


Includes 5 HP Engine, Power Generator 
You learn by doing with NRI ‘‘hands-on"’ training. 
As part of the NRI Master Course, you get a brand-new 5 HP 
Tecumseh engine plus a power 
peser to work on. You 
earn to diagnose T 
problems, tuneup and FS. 
adjust, Exe tear down for — - Ti 
ve and ring jobs. And i 
your training includes m. «й: 
professional tools like AY 
an inductive a. SE 
tachometer, volt-ohm * 
meten. torque — 
wrench, valve spring 
and ring compressors, | 
complete wrench set, 
and more. . .all to 
equip you for learning 
and earning. 


E ÎÎ obligation. NO SALESMAN WILL CALL [1 Radio Communications С] Locksmithing 
DEE Name (Please print) | Age 
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Both dealers told me the fast idle is 
controlled by the computer, and there 
is no adjustment. Does this do any dam- 
age to the engine? 

R. C. Batson, Norman, Okla. 


Your dealer is telling you the truth: The 
computer-controlled cold-start idle is 


| not adjustable. There is some engine 


damage that occurs on cold start-up at 


high rpm and no oil pressure, so let the | 


engine warm up before driving. 


The mileage question 


I'm sure every driver using unleaded 


gas would like to know if using super 


unleaded gasoline instead of regular 
unleaded increases gas mileage. 
Simon Kimmel, Lake Worth, Fla. 


The answer is definitely no. The octane 
rating on all gasolines refers only to 
its ability to resist knocking. 


Choice of Two Courses 
NRI's Basic Course puts special emphasis on lawn and 


garden equipment, teaches you the theory and practice of 
ignition, lubrications, cooling, and starting systems. Its 30 
bite-size" lessons concentrate on one subject at a time to let 
you move at your own pace, give you greater clarity and 
faster learning. 


The same teaching techniques give you advanced 


training on the 45-lesson master course. . . training in the 
repair and servicing of a wide range of other motors 
including generators, industrial equipment, even motor- 
cycles. You learn to service electrical systems, transmussions, 
clutches, power take-offs, and more. 


Exclusive Factory Training 
Although not required for graduation, your Master 


AFP... 


McGraw-Hill 
Continuing Education Center 
4401 Connecticut Ave., NWI м 
Washington, DC 20008 

| We'll give you tomorrow. О 


| Please rush me the one free catalog 
р | have checked. | understand there is no 


Address 


| City/State/Zip 
Accredited Member National Home Study Council 


Г] Small Engine Service & Repair 

LJ Air Conditioning, Refrigeration & Û] Color TV/Audio/Video 
Heating 

C Automotive Servicing 

CO Appliance Servicing 


| Sable pull 


My 1987 Mercury Sable consistently 
pulls to the right. Two dealerships have 
aligned the front wheels, and both say 
99 percent of all front-wheel-drive cars | 
pull to the right. Is this correct, and 
why? 
L. White 
Address withheld 


I don't agree on the degree of the prob- 
lem, but under acceleration, most front- 
wheel-drive cars pull either one way or 
the other. The reason is usually that the 
half shafts that power the front wheels 
are of different lengths. The difference 
in the way the shafts turn causes the 
car to pull. Tire diameter is also im- 


portant, and should be measured and 


compared right to left. Tires that are 
not the same right to left should be re- 


placed because the car will pull toward 


the larger tire. Another cause of your 


Course includes five intensive days of optional training at the 
Tecumseh Factory Service School. Here, you'll work with 
master technicians and instructors, getting first-hand 
experience in subjects like solid-state testing, transmissions 
and transaxles, engine teardown, two and four cycle 
carburetors, magneto theory, troubleshooting, and more. 
All designed to prepare you for success. 


Send for Free Catalog 
Find out for yourself how much NRI training can do for 
you. Send for the free catalog with all the facts, descriptions 
of each lesson, and factory training curriculum. No salesman 
will call. Get started on your future today! 
SMALI ENGINE REPAIR If coupon has been used, write NRI 
Schools, 4401 Connecticut Avenue, NW, 


[ Check for details. | 


Servicing 
[] Computer Programming 
O Cellular Telephone 


1104-079 і 


problem could be that the rear wheels 
are out of alignment. 


Rack questions 
I own a 1986 Toyota Cressida that has 


a leaky power-steering system. The | 


dealer informed me that the rack needs 

to be replaced. What is a rack, and is 

there any danger if I continue to drive 
the car and add steering fluid? 

Н. F. Richards 

Santa Barbara, Calif. 


The rack is part of your car’s rack-and- 


| pinion steering system. The actual rack 


is a horizontal shaft that is connected 
to each front wheel and controls the 
steering by moving the wheels right and 


| left. Your trouble is bad seals on the 


rack unit. Replacement or rebuilding | 
of the steering system’s rack should pre- | 
vent further fluid loss. It is not really | 


| dangerous, but it should be fixed be- | 


cause it could get worse quickly. 


| To tow or not to tow 


I want to purchase a four-wheel-drive 

vehicle with automatic transmission. 

Can I tow this truck behind my motor 
home? 

Vern Tallman 

Salem, Ore. 


In general no four-wheel-drive vehicle 
with an automatic transmission can be 
towed, except for short distances. For 
long distances you should disconnect 
the drive shaft to prevent damage. 


Stall update 


The cold-start stalling problem that af- 


fects [reader] John Horst's 1987 2.8- 
liter V6-equipped Cavalier Z-24 [Feb.] 
is probably caused by one of the fol- 
lowing: an overly lean ECM [engine 
control module] calibration, low-engine 
idle speed, loss of fuel pressure, or loose 
electrical connections at either the 
mass airflow sensor or the ignition coil. 
To diagnose and repair follow this pro- 


| cedure: Verify that electrical connec- 


tions at the ignition coil and airflow | 


sensor are secure, check for vacuum 


| leaks, check fuel pressure, clean throt- 


tle-body bore with spray carburetor 

cleaner, check and adjust minimum 

idle and throttle-position sensor, and 

if necessary, replace ECM computer 
calibration. 

Mike Brighting 

Chevrolet Advisory Council 

Grass Valley, Calif. 


I think this is the proper way to go about 
fixing the problem. 


Why hr d yo 7 dh 
own Classi Roadster? 


Because it’s a fun and rewarding project. Thousands of 
people, like you, have built and are now driving 
| their own Classic Roadster, Our kits are engi- 
neered for easy assembly and years of dur- 
ability. And our quality is guaranteed. If you 
| prefer, we will custom build a roadster for you. 


Now equipped with V-8 power! 


2 2 i di UN sa 2 M NN 
reproduction = 


“Whether you're looking for a factory built, turn-key roadster 
or want to build your own from a first-class kit, Classic 
Roadsters is the way to go.” The Editors, Kit Car World 
| Also available: Jaguar, MG, and 4 passenger Mercedes reproductions. 
Call today for videotape and free brochure information! 


Ihe Sebring 
Austin-Healey reproduction 


1-800-444-4446 z; 
For International Export Call (701) 293-8866 
Yes! — Bremer а 
| Please send me the following information: жее Os : 
| | Easy To-Assemble Kit Phone (day) ( 
| Custom Built Roadster Phone (eve) ( ) 
| AP XY FREE Color Brochure, parts & ААН 
| options info, and Corporate Report = 
B) — ($5.00) 16 pg. Product Catalogue, City ГОРЕ sg T: r Zip 
` plus 24 pgs. of company, component L VISA || MasterCard 
& pricing info Ex 906 000 


— —— ($15.00) VHS Videotape (corporate 
& model profile) plus "B" literature 


MOOR must ү complete to process. 


pkg. Classic Roadsters, Ltd. 
DN c у: 2.00) business Opportunities report 1617 Main Ave., Fargo, ND 58103 


-— E) =— =— — EEE ج‎ 0 —— нн eee —S H — ë 


Also Available ‘‘Manufactured in Canada. 3 Canadians call 1-800- 437-4342 — 


| c) 
| 


Puzzling radiator light 


My 1983 Chevrolet Impala has a new 
radiator, temperature sending unit, 
and 195-degree-F thermostat, yet the 
temperature light is dim. Coolant is 


flowing, and I can find no leaks. 
W. Rathgeber, Hollis, N.Y. 


First you have to find out whether your 
problem is caused by the light circuit 
or by a hot-running engine. Install a 


temporary direct-reading temperature | 


| Got a car problem? Send it to "Say, Smokey—,"’ 


| gauge and go for a ride. If the temper- 
| ature stays under 210 degrees F, your 


engine is OK, and the electric circuit 
needs attention. If you run over 210 de- 
grees with a 195-degree thermostat, 
head for a repair shop. It could be many 
things, including the head gasket, ig- 
nition, or a plugged exhaust pipe. 


POPULAR 
Science, 2 Park Ave., New York, М.Ү. 10016. All letters are 
read, and those of widest interest are answered in this col- 
umn. Due to the large volume of mail, Smokey cannot reply 
to letters not selected for publication. 
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Rid Your Property of 
Unsightly Brush Piles! 


..with the Amazing TROY-BILT 
TOMAHAWK Chipper/Shredder 


e Chips limbs up 
to 3" in diameter 

e Shreds organic 
matter into com post 
& mulch! 


o compact "x 

Design is easier sh 
to move and store ЭГЕ 
than bulky old style A 
shredders! m 
e Professional 

Quality for the Also available 
homeowner! _f  inCanada | 
è A Model Sizes...for ‘semana 
small to large properties! 


au LLLI ү I ү I ee | 
[| Troy-Bilt Mfg. Co., Dept. А1149 
р 102nd St. & 9th Ave., Troy, NY 12180 


J| С VES! Please send me full details on the 
TROY-BILT TOMAHAWK® Chipper/ 

i Shredder including prices, models, and current 

й Savings. 


il Name 
i Address 
City 


«7.17 p——— Ую وه س د‎ 
= пп DE II пшн шш шш иш к п 


| 


1989 Garden Way Inc. 


© 


Introducing 
The 
New 


the ultimate solution to 


DISCOUNT PRICES 
ON aa 


Largest selectior | Thousands 
of engines in stock. З - 23 НР, 
Horizontal and vertical shaft. 


10 HP #6010 Sale $239.99 
included 


Shipping not 


Discount Tools, Parts 
& Equipment Catalog! 


Save 


| 20 to 5096 


Famous 


| f Send for your FREE 140-Page Discount 


| Tools, Parts and Equipment Catalog! 


[| 
li Name 


Address 
I 


Northern, Key га 
Р.О. Вох 1219, Burn vili MN 55337-0219 


Nu Northern 


| Where the Pros and Handymen Shop 


| Key #80941 ORDER TOLL FREE 


1-800-533-5545 In MN 612-894-8310 


rotary trimmer line problems 


€ No more trouble with trimmer 
line — never buy line again! 

ө Easy to install on your 
gas trimmer. 

@ Cuts through tough weeds, 
briars and grass. 


® Keeps your rotary trimmer 
in business. 


TO ORDER CALL TODAY 


1-800-262-5112 


(Call for dealership кыш) 


)VISA ( )M/C& 


( ) Check enclosed for $21.95 plus $3.00 postage and handling. 


Your Trimmer Make 
Name 
Street 


City 
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Model # 
Phone ( 


State _ LLL D 


Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 


| | without an electrician,” 


Ball assembly of down rod (short ex- 
tension shown; longer rods are avail- 
able) slips into bracket's open collar. 


ceiling fan was a job best left to a 
professional. Suspending a heavy 
fan—weighing up to 35 pounds—from 
an outlet box overhead seemed too 


I: always thought that installing a 


| risky to trust to an amateur. 


So I was intrigued when I heard 
about Homestead Ceiling Fan's Easy- 
Lock hanging system. “Not only does 
it allow a homeowner to install his fan 
said Home- 
stead's Kathi Grupe, "but it also al- 
lows builders to prewire their homes 


|. | for ceiling fans. Then at a later time 


the new owners can choose the style 
of fan they like and simply plug it in.” 

That was exactly the case in my 
new house, which had a ceiling out- 
let for a fan already prewired to a wall 
switch. And even though my ceiling 
had a steep 45-degree angle, install- 
ing the fan with Homestead's system 
was nearly as easy as plugging it in. 

First step is to ensure that the out- 
let box is securely attached. Next, 
screw the hanger bracket to the box. 


|| The prewired down rod plugs into the 


fan (inset above); it's secured with a 
locking pin. Then you fit the down 
rod's ball assembly into the hanger 
bracket's open collar. All that remains 
is to make the electrical connections. 
Homestead Products, Box 9000, Ra- 
mona, Calif. 92065. Prices for ceiling 
fans: $149 to $499.—R. L. Stepler 


Readers Talk Back - 


Atomically correct 


Thanks for the wonderful article “See- 

ing Atoms” [April], on the scanning 

tunneling and atomic force micro- 

scopes. I especially enjoyed the early 
history you got from Heini Rohrer. 

Paul Hansma, professor of physics 

University of California, 

Santa Barbara 

Santa Barbara, Calif. 


We can distinguish an atom four-bil- | 
lionths of an inch thick [“Seeing | 
Atoms” ], and inscribe the entire En- | 


cyclopzdia Britannica’s contents on а 
pinhead [“Ѕсіепсе Newsfront," April]. 
| | believe we will need still-greater 
magnifications to see the tiniest indi- 
visible piece of matter—the true atom. 
No matter how far we go with science 
or how surprising our developments 


Address letters for this column to: Readers Talk Back, POPULAR 
SCIENCE, 2 Park Ave., New York, N.Y. 10016. We are unable 
to acknowledge unpublished letters, - 


are, I am always stunned by how far 
we may yet go. 
James T. Sizemore, Romeoville, Ill. 


Superglue solutions 


Some information was missing from 
the February article "Secrets of the 
Superglues": How are the glues af- 
| fected by temperature, humidity, time, 
etc.? I have used them for temporary 
joining and wonder whether they are 
suitable for permanent work. 


Alberto Munoz, Lees Summit, Mo. 


I'm disturbed that the superglues ar- 
ticle failed to mention their toxicity. 
As a model-plane builder, I always 
work with a fan. Even so, a few whiffs 
can leave you disoriented for hours. 
More-serious effects can be cumulative. 

Al Lindsley, Delafield, Wis. 


I'm 11 years old and have been build- 
ing models for two years and have used 


all the superglues your article covered. | 
Something you didn't mention: If you 
don't have Pacer's Zip Kicker, you can 
sprinkle baking soda on the glue to 
begin curing. And if you blow off the 
excess, it leaves a smooth finish. 
Bobby Counselman, McClure, Ohio 


In answer to reader Munoz, cyanoac- 


| rylates are not recommended for high- 


temperature applications—above 140 
degrees F. If exposed to excessive heat 
the bond will deteriorate. Likewise, 
cyanoacrylates are not the glue of 
choice for use in wet conditions, but nor- 
mal humidity should pose no problem. 
Long-term exposure to high humidity, 
however, will weaken the bond. In addi- 
tion, cyanoacrylates should not be used 
in areas exposed to solvents. Bond dura- 
bility is affected by surface conditions 
— bond area, service temperature, and 

stress—as with any adhesive. 
Responding to reader Lindsley's 
concern: Cyanoacrylate adhesives are 
Continued | 


TO LIVE OR DIE? YOUR CHOICE! 


THE FATE OF YOUR 
CAR'S ENGINE IS IN 
YOUR HANDS. 


ENGINE WEAR 80% TO 90%. 


Studies have been done by the SAE con- 
cerning engine wear and even engine failures 
due to lack of lubrication during cold starts. 


These SAE studies indicate that up to 80% of 
engine wear occurs during a cold start. Arecent 
test by McDonnell Douglas of Long Beach 
indicated that up to 9096 of engine wear 
happens right after a cold start. 


FULLY GUARANTEED 
Patent No. 4,628,877 
Complete 


ORDER YOURS BY PHONE OR MAIL 


RESEARCH BREAKTHROUGH 
Lubrication Research, Inc., of Carlsbad, Ca., has 
resolved the "oil starvation" problem by com- 
pletely pre-lubricating and pre-pressurizing the 
entire engine oiling system. Every crucial part 
of the engine is not only coated with oil, but those 
requiring pressurization (i.e., rod and main bear- 
ings, cam bearings, hydraulic lifters, and valve 
train parts, etc.) are under up to 50 p.s.i. of oil 
pressure before the engine ever moves. 


ELECTRONIC OIL PUMP 

LRI has done this with an ingenious electronic 
oil pump, capable of pumping up to 2.5 gallons 
of oil per minute. A patented computer de- 
signed ponam and rotor has finally made 
it possible to efficiently pum both low and high 
viscosity fluids. In fact, the Pre-Luber can pump 
anything from air to 140W oil, making it possi- 
ble to prime itself after an oil change. 


INTRODUCING PRE-LUBER & 
TURBO-LUBER 

Backed by exhaustive research and develop- 
ment, the Pre-Luber and Turbo-Luber are 
built to last and come complete, ready to in- 
stall for ie ya or $350 respectively. Fully 
guaranteed for 90 days. If not completely 
Satisfied with your Pre-Luber or Turbo-Luber, 
simply return unit within 30 days for a full 
refund. For people who intend to keep their 


Se 


32а] 

i: ү, B Iu ES 

HOOD 
Lubrication Research, Inc, 

P.O. Box 3333-335 Encinitas, CA 92024 
Car . Year . Model__ Engine size__ 
Check О Мѕа О MasterCard 
Card No. 


Exp. Date 


Signature 

Please send me: 

___ Brochure/Catalog $3.00 

— Pre-Luber @ $300 each Amt 
___Turbo-Luber @ $350 васп Amt 
Plus $7.95 S&H. Calif. residents add 7% sales tax. 


Name 
Address 


City State — Zip = 
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cars for a long time, this is the ticket. 


(800) 323-5823 (619) 431-9314 


Phone( ) — — Ad No. 078901 — 
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Readers Talk Back 


considered nontoxic, according to the 
standards established by the Occupa- 
tional Safety and Health Administra- 
tion. When they are used constantly and 


in large amounts, however, adequate | 


ventilation should be used. The fumes 
make the nose run and eyes water— 
similar to what happens when you cut 
| onions. Overexposure can cause head- 
| aches, dizziness, and shortness of 
breath. None of these symptoms ts cu- 
mulative. Recently Loctite Corp. in- 
troduced an odorless, no-more-tears in- 


dustrial cyanoacrylate; Satellite City 
sells it to consumers under the name 


| UFO (User-Friendly Odorless). 


Reader Counselman is one of many 
users who have discovered that baking 
soda (or any mild base) works as an 
accelerator. It can work well where ad- 
ditional gap filling is desired, and if 
you'll be painting the joint, the color 
difference doesn't matter. The author, 


| A. J. Hand, reports that he rubs bak- 


ing soda into cracks, then adds thin cy- 
anoacrylate rather than sprinkling the 


THE ORIGINAL. 
COPIED 


BUT 


UNMATCHED. 


We did more than invent it. We improved it with undercut, 
can't-slip adjustments. Improved it again with the stress 
resisting flange. And still again with the stronger, safer 
PERMALOCK fastener. Only CHANNELLOCK gives you all three. 


"€ М NEL — 


ДЕ = ME E — 


PERMALUCK 


© 1988 CHANNELLOCK, INC. e Meadville, PA 16335 ® Send for free catalog 
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gritty baking soda on top of the glue. 


But when color, weight, ease of sand- 
ing, and clarity are considerations, bak- 


| ing soda may not be satisfactory. The 


spray accelerators are colorless and 
faster acting, add no weight, and leave 
no residue. 


Similar or same? 


In “Science Newsfront” [April] a me- | 


teorologist says she has evidence to 
discount the saying that no two snow- 


| flakes are alike. The photos you printed 


showed they are virtually, or almost, 
alike—not identical. 
Dr. Frank Oppecker, Athens, Ga. 


“Virtually” ts in the eye of the beholder. 


| —Arthur Fisher 


Turning point 

I was shocked to see an article, "The 
Ultimate Lathe” [April], that promotes 
the use and purchase of ivory. Ele- 


| phants are being killed for their tusks 


at an unprecedented rate. Unless de- 
mand is eliminated the African elephant 
may disappear in just a few years. 

J. Gordon, Fort Smith, Ark. 


No one involved with the story intended | 


to promote the use of ivory. Because of 
the concerns with ivory, Frank Knox and 
other craftsmen substitute Du Pont's 
Corian—a lovely look-alike that turns 
well on a lathe, according to Knox. 


Storm warnings 


“Ocean Grabber” [March] describes a 
sea anchor, called a series drogue, that 
eliminates the “sailor’s nightmare” of 
overturning during a storm. But the 
illustration portrays a worse one: a 
sailboat that will soon become a sub- 
marine. The companionway depicted 
is wide open. The first large wave 


that breaks over the boat would send | 


it straight down, and the drogue 
would only slow the descent to Davey 
Jones’s locker. Every sailor knows that 
when weather threatens, you secure all 
hatches and openings. 

Eugene Pekow, Chicago, Ш. 


“Ocean Grabber” leads readers to be- 
lieve that streaming an anchor from 
the stern is the only way to ride out a 
storm. Actually, it depends on condi- 
tions: The anchor should stream from 
the stern if running an inlet in a slow 


| vessel to keep from broaching in a fol- 
' | lowing sea; it should stream off the bow 


if the boat is riding in open water. It 
makes a difference! 
Edward A. Lloyd, Rockville, Conn. 


Largest 

Manufacturer 

Of Portable 
Sawmills _ 


Four Models- To Choose From 


1(800)553- 0219 


p 44- -page ан or use 
your MasterCard or VISA 
to order our 50-minute Rex 
demonstration video-$10.00 |- 3 
Wood-Mizer Products, Inc. ê Dept E43 
8180 W. 10th St., Indianapolis, IN 46214-2430 


| Official announcement of the 
FIRST MEN ON THE MOON 


$5 COMMEMORATIVE COIN 


An affirmation of American ingenuity and 
courage, available at the face value of only 
$5.00. Now you can hold a piece of 


history in your hand. 


Twenty years ago, America landed the first men on the 
moon. And this year, the self-confident and heroic spirit 
that put America’s flag on the moon's Sea of 
Tranquillity will be officially marked with the issuance 
of the First Men on the Moon $5 Commemorative 
Coin. This legal tender coin is being issued by 
the Republic of the Marshall Islands, where America 


has an important space tracking station. 


The coin dramatically depicts the triumphant mo- 
ment when American astronauts became the first 
men on the moon. About the same diameter as a 
Silver Dollar, the coin is even thicker — and painstak- 
ingly minted in a brilliant uncirculated finish. Each coin 
is protectively encased, after passing exacting minting 
standards, and is accompanied by an authoritative narrative. 

This historic coin will be issued on the anniversary date — 
July 20, 1989 — and it will be minted only in 1989. It will be 
available only for a short time and in limited quantity. The coin is 
offered without any premium over its face value of $5.00, plus 
$1.00 per coin for shipping, handling, and insurance. To assure fair 
distribution, there is a strict limit of five coins per order. 

Order promptly — for yourself or as a gift — from the Republic of 
the Marshall Islands Coin Fulfillment Center, One Unicover Center, 
Cheyenne, Wyoming 82008-1989. Phone TOLL-FREE 1-800-722-7121 
from anywhere in the U.S. and Canada. All orders are subject to limitation 


and acceptance. Satisfaction guaranteed. 


MAKE MONEY 
Swiss International 


GOLD AND PRECIOUS METALS MERCHANTS* 
Will buy your scrap... 
OGold 


| BUnwanted Estate or 
| damage Scurry 
/ ODenta Gold 
OPlatinum 
OSilver 
OPalladium, etc. 


*registered trade name 
Highest Prices Paid 


WE WILL SEND YOU PAYMENT IN U.S, FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 


Purchaser becomes owner of goods received. 

All metals to be melted down and considered 
_ scrap. Record of transaction to be enclosed. 
Print in block letters & include in your parcel, your 
name and full mailing address. FAX # 416-727-7579 

send to 

(In U.S.A.) 2! Canada) 
$.1.G. & P.M.M Ltd. | Y & P.M.M Ltd. 
421 Center Street -PS рага Ave. W. 
Lewiston, New York Willo dale, Ontario 
14092 U.S.A. M2N 1N4 Canada 


Shown 
enlarged. 
Actual 
diameter: 1 15" 


REPUBLIC OF THE MARSHALL ISLANDS COIN FULFILLMENT CENTER 
One Unicover Center e Cheyenne, Wyoming 82008-1989 


Please accept my order as shown. Total price of 
a $6.00 per coin includes shipping, handling, and 
отү | insurance. Limit: 5. 


Total amount of order: $ 


L1 I enclose full payment by check or money order 
payable to Coin Fulfillment Center. 
LJ Charge my order to 
(П American Express O Visa 
О MasterCard Q Diners Club 
CARD NO. _ EXP. DATE _ 


SIGNATURE (All orders subject to acceptance) 


MR./MRS./MISS/MS. 
ADDRESS 
CITY 


STATE ZIP 
ORDER BY TOLL-FREE TELEPHONE, CALL 


1-800-722-7121 


from anywhere in the U.S. and Canada. 
When calling, please mention this code: BAEC-T801 


Four order will be acknowledged. Allow until September 20, 1989 for shipment. 
*1089 RMI 


EXTEND ENGINE LIFE 


14,000 miles after 
treating his car with 
Fluro-Cote... 


Irvin Allen drained 
all the oil out 

of his Datsun 280Z 

and drove around a 

race track 9 times. 


Oi was then put back in the car and | 
Irvin Allen drove away- just to prove a 
point; Fluro-Cote treatment protects your 
engine and improves performance like 
nothing else. 

Fluro-Cote's 8 oz. bottle contains 
enough PTFE (the most slippery lubricant 
known) to coat internal parts of all inter- 
nal combustion engines (gasoline or die- 
sel) up to 360 cubic inches. We treat 
metal, not oil. Hot metal bonds PTFE to 
itself, thus reducing troublesome friction. 
By reducing friction, Fluro-Cote: 

* Reduces drag, 

* Increases mileage, engine compres- 
sion, acceleration and engine life. 

* Allows easier cold starts. 

* Delays costly overhauls. 

Fluro-Cote meets or exceeds every 
manufacturer's engine warranty require- 
ments and is compatible with all petro- 
leum based or synthetic oils. 

If the skeptic in you 
needs more convincing call 
the toll free number below. 


Fluro-Cote 


Treat Your Engine Right 


One 8 ounce bottle, just 1 9.95 plus $2.00 shipping & 
handling. California residents add 6% sales tax. 


Visa. | Mastercard | [Discover | (American Ex. 


Acct. No. Exp. і 


State p 


Send check or money order to: Taylor Enterprises Intemational Inc. 
202 West Hillcrest Ave., San Bernardino, Califiornia 92408 


Ë 
ў 


1 _ _1-800/ 999-1995 


| И ЕЕ ПШ å å BM КШ ЖШ 
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Wordless Workshop 


By ROY DOTY 


$50 to John A. Pallikaras of Forest Hills, N.Y., for this idea. Send yours 
(with Social Security No.) to Wordless, PoPuLAR Science, 2 Park Ave., 
New York, М.Ү. 10016. Only purchased ideas can be acknowledged. 
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wh 


Ма аа ЕНЕНЕ 


Shoppers’ Showcase 


e ‚с Фе ATT 


A selection of products and services for POPULAR SCIENCE 
readers available direct by mail. Enjoy the fun and con- 


venience of mail ordering shopping. Please order directly 


ЕССЕ 


LIQUIDATE 


INTERNATIONAL, INC. 


DIGITAL VCR 
with HQ HIFI 


AKAI 
= MTS Stereo 


Digital technology makes 
this VCR a leader in video 
entertainment equipment. 
The advanced digital cir- 
| cuitry produces sharp 
| freeze-frames and fantas- 
| tíc slow motion effects, along with the breath-taking 


| hi-fi stereo sound! 
| «6 head system—4 head video for digital special effects & 
2 audio heads. * 167 channel cable ready. 
* Digital video noise reduction for improved picture quality 
* Full universal remote with on-screen programming 
LCD display & 74 operations. * 6 event! year timer. 
* FS tuner. * Quick start system. * Quick index search & scan. 
* Special effects include: still variable, slow-motion, frame 
advance & live TV freeze. 
* Real time counter. * 99 presets. 
* Made in Japan by Akai division, Mitsubishi Electric. 
• Dim.: Approx. 15.2" x 3.6" x 14.3". 
* Model st; VS-M930U/UM. 
« Factory serviced, but like new! Je 
* 90 Day Warranty! 


Mfg. Sugg.Retail: 
$899.00 


DAMARK PRICE: 


$499 


Item No. B-1302-119842 
Insured Ship/Hand.: $12 00 


BAUSCH 5 LOMB Y BRIDGE INSTRUMENTS 
STRATALAB 
MICROSCOPE 
* Wide, sturdy base. 
* Coarse & fine focus’. 


| B 10 Pc. Classical: 
| @ * Mozart, Bach, 


* DIN achromatic Beethoven, | 
objectives for Strauss, Tchaikovsky, 
superior image | Vivaldi, Chopin, 
quality. > | Schubert, Verdi 

| & Wagner. 


| * 45° angled, locked-in 

| observation tube. 
* 10X wide field 
eyepiece. 

* Spring loaded 40X 
objective to prevent 
accidental damage 
to slides or objective. 

* Pre-set stop limiting 
upward travel of 
the stage. X: ] 

* Stage measuring 120mm x 120m m Y with locked or 1 


spring clips. ! 
Mfg. Sug. Retail: 
Parfocal & parcentered 4X, $459.95 


10X, & 40X objectives assure 
DAMARK PRICE: 


$ 249 


* 360° rotation. 
| * Model #: 400 XL. 
Item Mo. B-1302-118224 
Insured Ship/Hand.: $9.00 


| * One Year Warranty! 
| ИШ ИШ ИШ ИШ ИШ ИШ ИШ ИШ | 


+ Includes great 

works of each 
composer performed 
by world-famous 
artists and orchestras. 


Mfg. Sug. Retail: 
$159.95 


DAMARK PRICE: 


$49 


Item No. B-1302-114330 
Insured Ship/Hand.: $5.50 


— 
7 cro PERFECT | 


NAME PLEASE 
| SEND ME: |. 
ADDRESS. DELIVERY TO 48 
CITY ST— ZIP CONTENT 
PHONE ызы 
FOR FASTEST SERVICE Еа аал — m dh | 
im CALL TOLL FREE MasterCard «VISA RUSH DELIVERIES SUB TOTAL 


m 7-800-950-9090  . === 


B COCHECK/M.O. О мА 
C] MASTERCARD [7] DISCOVER 


GARD NO. 


MASTERS OF CLASSICAL | МИ 
& JAZZ MUSIC CD SETS Sgr “ 


* Full 60 minute CD's.* Decorative storage box. 
* 80 Day Warranty! * Digital recordings (DDD). 


| 5 PC. JAZZ SET: + Popular hits from world re- 
| nowned Louis Armstrong, Glenn Miller, Benny 
Goodman, Count Basie & Ella Fitzgerald. 


10 PC. CLASSICAL SET: 


= 


me the advertiser. For advadiiiiio. n rates for this ѕес- 
tion, write Advertising Sales, POPULAR SCIENCE, 2 Park 
Avenue, New York, N.Y. 10016 or call (212) 779-5000. 


PUBLIC NOTICE: 

Due to a variety of reasons, (overproductions, dis- 

continued lines, Etc...) manufacturers & distributors 

get STUCK with inventories that must be liquidated. 

DAMARK walks in, lays down cash, and takes the 

entire inventory. This is how we can offer you 

products at UNBELIEVABLE SAVINGS! Just 
| LOOK at the values below and order today - | 
| QUANTITIES ARE LIMITED! 


PORTABLE IBM -COMPA TIBLE 
TURBO PC-XT LAPTOP 


MUST 


AT HUGE 
SAVINGS! 


| * 8088 16-bit processor, turbo- 


speed 8MHz. clock. 


| * 512K RAM expandable to 640K, 


* Two 720K 3-1/2" disk drives. 


| * Enhanced AT-type, full-size 


keyboard w/101 keys. 
* 10095 IBM compatible. 
* 5 XT expansion slots. 
* Carrying size closed: 
17-3/4"Lx9"Dx4"H. 
* Integrated display adapter fully 
compatible with MDA & CGA, 
Drives LCD panel or an 
external monitor. 
* 640 x 200 pixel supertwist LCD panel supports all 
CGA & MDA graphics & text modes. 
* Includes serial & parallel Centronics ports. 
* Compartment for 10 alkaline “С” cells for up to 8 hrs. of use. 
* Microsoft MS-DOS 3.3 operating system 
* Battery-backed real time clock with scratchpad RAM. 
* AC adapter. * Model 4: PPC512DD. * Color: Tan. 2 


Mfg. Sugg. Retail: 
$1,049.00 


| DAMARK PRICE: 


5599 


ltem Мо. B-1302-120535 


* 90 Day Warranty! Insured Ship/Hand.: $10.00 


à 


ELECTRONIC 


SUZU KI GUITAR 


UNISYNTH XG-1 


it's the instrument of today! Digital 

synthesizer voices, electronic 

drums and tremolo are just a few of 
its great features. 

* 6 different synthesizer voices: Guitar |, II, 
Synth, Vibes I, I| & Brass. 

* B rhythm patterns including rock, disco, 
latin, 8 beat, ballad, waltz, 16 beat, and 
swing. 

* Touch responsive right hand strum 
strings. * Full manual fingerboard. 

* Built-in speaker/amplification system. 

* Easy-to-follow, step-by-step operation 

manual. 

* One Year Warranty! 

* Factory New & Perfect! 


ACTORT 
PERFECT! 


`5 PC. JAZZ SET: 
" Mfg. Sug. Retail: 
Mig. Sug. Retail: 
$79.95 iii 


DAMARK PRICE: 


+ $99 


Item No. B-1302-105973 
Insured Ship/Hand.: $9.00 


DAMARK PRICE: 


+ $29 


Item Мо. B-1302-120543 
Insured Ship/Hand.: $5.00 


ONLY $3.95 plus normal S/H. " | 
Look for the plane & ask | MN add 6% Sales Tax | 
your operator! 


Total S/H/l 
GRAND TOTAL 


= 


B-1302 
EXP. DATE cust. Service: 1-612-566-4940 ай M 


Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 
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as 
your 


Train 
FAST 


at Home! 


If you enjoy ne things, до re a “natural” 
to make hundreds of A DOLLARS a 
year in the fascista busines of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're “in business” ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaw's shortcut training. Easy illustrated les- 
sons complete with ALL practice equipment 


Ф ALL TOOLS YOURS TO KEEP 

e KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


NEW! All Band, 
Scanner by 


plus 800-350 MHz! 
* SCans, Searches, 
and has priority. 
20 Channels. 
‘Includes antennas and belt 


clip. Full range of accessories 
available. 


* No Frequencies cut out or 
| Total Price, Freight Prepaid excluded. 


| (Express Shipping Optional) . 25 Day Satisfaction Guarantee. 


| $ z 00 Full refund if not satisfied. 
| | 2" + Size: 2" x 544" x 144" wt 12 oz. 
* Uses 4 AAA batteries, not 


included. 


COMMUNICATIONS 
10707 E. 106th St. Indpls., IN 46256 
| Toll Free 800-445-7717 
ш 


Visa апа MasterCard 
— (COD slightly higher) — 
In Indiana 317-849-2570 Collect FAX (3 1Т) 849- 3794 | 
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badly ha 
now I'm a 


This VET Did It - and YOU 


njuries 
ат tcp ed, but 

al su 
dU. thanks to 


a Locksmith, 


r trainin 


Make Up to $26.00 an Hour — even while learning! 


Be: a LOCKSMIT 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 


Е. Besides, the | 
ork is fascinating. Ww | can 
uo it anybody 
Glen Johnson, 


can. 
ا‎ Kan. | 


Do It Yourself 
left me | 


Can Dolt | 
Too! 


1500 sq.ft. home plans & fully engineered 
connecting hardware—$1650. Complete pre- 
cut kits and a variety of floorplans available. 
Attractive, easy-to-assemble, energy-efficient. 
| New 40-page color catalog & more— $8. 


EM TIMBERLINE GEODESICS 
2015 Blake St., Berkeley, CA 94704 a ca 4481 | 


+ + dx «PRESENTING ж + + x 


ing spare time—or in your own full-time a CABLE TV 


business. Ideal for retirement—good jobs, too. 


EQUIPMENT 


ee eo | | 44 4 4 STARRING 4 9с + 
.UBpi. 110 | аце " 
Kansas City, Mo. 64120 | JERROLD, HAMLIN, OAK 


AND OTHER FAMOUS MANUFACTURERS 


N. Hunt, Wilmington, De!.—"'| make $50 a + FINEST WARRANTY PROGRAM AVAILABLE 

week extra." | * LOWEST RETAIL/ WHOLESALE PRICES IN U S 

R. Davis, St. Louis, Mo.—'I cleared $110 last * ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 
saturday." FOR FREE CATALOG ONLY 1-800-345-8927 
Ed Boyle, Pittsburgh, Pa.—"''My business going FOR ALL INFORMATION 1-318-716-5914 / 


at top speed. I'm moving to bigger quarters.” 


чч | | | PACIFIC CABLE CO. INC. 
FOLEY-BELSAW INSTITUTE AT TUR | 7325', RESEDA BLVD. DEPT 1433 = 
6301 EQUITABLE RD., DEPT. 11652 im ae | | RESEDA, CA 91335 
KANSAS CITY, MO. 64120 Е, 


Rush FREE book, “Keys to your Future.” 


AMAZING 1791b fiving machine 
CLIMBS to 10,000 feet NO LICENSE 


Name required MO WINGS or Helicopter blades 
E adats $50 FOLDS to fit in ау жы эзир" et : 

n i est, Cheapest way to fly for complete info + 

to TS a woon Address =W pnas етю Tnt send 2 95 a фана 

to your in- me dy ND iers, PO. Box 135 est-Pittston, P/ 

коө. " вое J City State_______Zip | ү ў TN WS 18643. (Buy One Be A De aler If Open.) 
oesn't cos SS l 

you a penny mill Ж. ~N 
extra! _ i DL BL L i ee (8) 


NOW YOU CAN SAFELY WALK OUT 
OF A SMOKE FILLED BUILDING ! 


Smoke causes more than 80% of all building fatalities. 
Now you can survive ! 


The simple answer: SMOKE SHELTER"! 
The first effective low cost life support system. 


This unique semi-rigid transparent and fire retardent 
nylon hood traps sufficient oxygen to provide 
the necessary breathable air for a safe exit. 


Why risk your's or your family's lives another day ? 
Order now by sending a cheque or money order 
to Ventco Home Products inc., P.O. Box 872 
station A, Montreal, Quebec, Canada H3C 2B8 


-single unit - $14.95 
-two units - $13.50 each 
-three or more - $12.50 each 


Shipping and handling $1.00 per unit. Full money-back garantee. 


REMOVE SMOKE SHELTER Ми. gy DOWNWARD FASTEN SECURELY AROUND | 
FROM CONTAIN THE WAIST. | 


ER, A FORWARD 
PLACE HOOD OVER SCOOPING MOTION. 
YOUR HEAD. 


33 Ways to Help You d for the Job You Want 


GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR -— d. OR A CAREER DIPLOMA AT HOME IN SPARE TIME 


If you want more money, 
more security and a better 
way of life, the decision to 
, train for a better career 
could be the most important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 


get a better job. This is the’ 


same kind of training program 
that has been used by nearly 
2,000 American Corporations 
to train their employees...Gen- 
eral Electric, IBM, Mobil, Ford, 
DuPont and many others. 


An Ideal Way to Learn 


No need to change your daily rou- 
tine or take time from your job or 
family. Learning is easy because 
everything is explained step by 
step with plenty of drawings, dia- 
grams and photos. And like many 
colleges—all these courses use 
"open book" exams that let you 
refer to your texts and apply what 
you have learned. And all courses 
include the necessary tools, instru- 
ments and materials. . whatever 
you need for your training. 


Could a Career Diploma 

or a Degree Be Worth 
Thousands of Dollars to You? 
Compare your present salary with | 
the amount of money ү could be | 
making in any one of the careers 
shown here. Training in a trade or 
earning an Associate in Special- 
ized Business or Specialized Tech- 
nology Degree could make a giant 
difference in your lifetime earnings. 


But it's not the money alone. . 


think of the fun of working in a job 
you like. Get more information at 
no cost! Check the career you're 
most interested in and mail the 
coupon today. There's no obliga- 


. tion and no salesman will visit you. 


DEALER/DISTRIBUTOR!! DESIGN PATENT PENDING! 


INFRARED SENSOR CONTROL 


| INDOOR/OUTDOOR. Connects 110 volts. 
Light, T.V., Alarm, Appliances, etc. 
Size: 4°" x 3" w. Mounts anywhere. 
190, Detection. MUERTE 


VANPORT INC., 795 Peace Portal, 
Blaine, WA. 98230 (Add $4 for shipping) 


Rx Eyeglasses 'Breakthrough'! 
, How To Buy Direct By Mail 


е of frames. lenses & coatings. Sport & dress 
FAST delivery Try for 30 
# (days. 100% Guaranteed. 
300,000 sold since 1959. 
Send for FREE catalog. 
Prism Optical, Inc., DepiPS79, 
10992 NW 7th Ave. 
N. Miami, FL 33168 


From $46. 95 


SAVE $$$ 


Never spend on haircuts again.) 
Does all styles, measures lengt 
cuts, tapers, collects all clipping 


Johnny Carson used it live le ` 


on TONIGHT show. Love М or your money back: 


Free details or mall today $24.95 for halrcutter (add $3 for shisplag) 
to: Robocut Co. PT, POBox 9596, FL. Collins, Co 80525 Or call:303 225 9060 


Call Toll-Free or Mail Coupon Today! 


$2 [c | 


HYDROPONICS 
GROW LIGHTS 
FREE CATALOG 


TOLL FREE 1-800-227-4567 EAST 
TOLL FREE 1-800-634-9999 WEST 
APPLIED HYDROPONICS, INC. 
208 ROUTE 13, BRISTOL, PA 19007 
3135 KERNER, SAN RAFAEL, CA 94901 


with NEW 
Automatic карина 


TS9ZF 


BE YOUR OWN BOSS IN A BUSINESS 
WITH CLEAR-CUT PROFITS! 


Gain Financial Independence by Operating 
Your Own Sharpening Business. 
The secret to starting a business that will really pay offi P to Don't wait! Return the coupon below! 


offer a service that people in your area need. That's why a 
carbide sharpening business is such a low risk venture. 


| Get Your Degree Without Attending College 

_ Now without attending a single class, you can get your 
Degree. Eight different fields of specialization avail- 
_ able. And if you already have some college or work 


, experience in the field, you may be entitled to 
1 AVANCE ata nam toward your Degree. 


CALL TOLL-FREE 
1-800-228-5300 (its 


CALL ANYTIME—Operators to take your call 24 hours а day, 
7 days a week. No cost. No obligation. No salesman will visit you. 


OR MAIL COUPON TODAY _ 


rational Correspondence Schools, Шр. Pts Î 


| ICS me International Correspondence Schools, Dept. PCS69 
SINCE 1891 


ı89ı Scranton, Pennsylvania 18515 | 


| Please send me free facts, color brochure and full information on how | can 
study at home for the career | have chosen. | understand | am under no obli- | 
gation and no salesman will visit me. CHECK ONE BOX ONLY. 


ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED | 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 

C Business Management[ ] Business Management L Civil Engineering Tech. Г] d jc a 

O Business PAN with option in Marketing L1 Mechanical Engineering 


with option in Finance C] Accounting Technology LJ Стоу Technology 
| CAREER DIPLOMA PROGRAMS | 
O High School ravel ogent O Small Business C Gun Repair 
| C Auto Mechanics - Widife orestry Management C] Motorcycle Repair | 
CO Hotel/Restaurant Conservation C Electronics C Fitness & Nutrition 
Management CI Ar C Microcomputer Repair C] TV/VCR Repair 
L] eii & Mapping LJ Police Sciences [jCatering/Gourmet [1 Bookkeeping | 
O Drafting C Veterinary Assistant Cooking C Photography 
| [*] Air Conditioning & — C Diesel Mechanics Ci Computer C Journalism/Short B 
Refrigeration CI Electrician Programming Story Writing 
| НАМЕ AGE 
ADDRESS — AFT. 4 — 
CITY/STATE ZIP. 


Ll Аы ы -— pr] ==] 
WA A Subsidiary of Në National Education Corporation 


Sa 


Ee ын. سو ی‎ 


“A Sharp Outlook 
on the Future!” 


[rers 


Foley-Belsaw Co., 6301 Equitable Rd., Dept. 6066, 


Carbide tools have become a common fixture in many | Kansas City, MO 64120 | 
businesses and home hobby shops. But it takes a W YES! | want to know more about how | can | 
sharpening shop with specialized equipment to keep succeed at my own sharpening business. Please 

them in top cutting condition! Whether you live in a send me my FREE Business Owner's Fact Kit. | 
rural community, or a big city, there are hundreds of | (There's no obligation, and no salesman will call.) | 
carbide tools that need sharpening in your area. 

Foley-Belsaw wants to work as your partner inthis | | 
lucrative line of work. Whether you want to set up a Name 

full-time business, or just make a few extra dollars to | | 
supplement your income, we'll supply the equipment | Address | 
and training you need to make money from day one. 

All we ask from you is an entrepreneurial spirit and an | City State Zip | 
up-front investment so small it quickly pays for itself! | | 
Send for your Free Business Owner's Fact Kit! Ss o i ттт 
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он DAUAMETER, T1 HON түн i " : 
mA. ухо BUILD THIS 20 ft DOME 
^ FOR LESS THAN $400. 
Use for garage or storage 


NOW! Get in on the 
nda a ч 
| SMALL и 
NENE S 
REPAIR! 24 


Work part time, full time — 


plans available 
for 14 up to 50 ft Domes 
For How to... book send 54 to: 


KEY DOME, DEPT. P579 
PO. Box 430253 


UM | e уу, Бана 1 Miami, FL 33143 


| NEW IMPROVED 2-PIECE SEAT 
BRIKE™ PUTS A NEW DIMENSION IN FITNESS 


BRIKE'S" patented technology means you simply lean your 
body to steer, The seat and front wheel swivel as one unit on 
rubber dampened pivot points. Cambered rear wheels allow 


hard comering. Shimano coaster brake, standard bicycle 
components, leg adjustability, and comfortable fiberglass 
sed! give years of durability. All models difer only in size and 
color. Experience fitness, lun and recreation riding tomorow s 
technology today. Order now! 

MODEL WHEELS AGES COLOR созт SHPO. 


2000 - 20" 12-Agui! Metallic Li Blue сї Gol а TT 524 
1400 - T 8-41 Metalle LI Blue cs mad $499 wu 516 
1200 - 12 4-7 Metallic Peon White 5149.99 ; 512 


> eCATALOG of uses.... $1 Fe 
eTECHNICAL ee P oo 8 


2 STRUCK-KIT • Box 307 • Dept: 
ыгы CEBARBURO WISCONSIN 53012 . 
‚н ша шз ша “== юш шз шш шн иш шш иш шш па иш аб 


BRIKE INT. LTD. FULLY WARRANTEED, MOSTLY ASSEMBLED right at home — we help 
16152 SW TIRE Ave UPS SHIPPABLE. VISA. M C. OR MO 
Portland, Oregon 97224 FOR ORDERS ONLY (800) GO IKE FT you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 


| CAR COVERS, BUY 2 ТТТ | {са fastest growing industries. You'll be able to command 


top hourly rates of from $25.00 to $30.00 per hour — and 


AND GET 10% OFF. Ё ы that's just for labor. А simple tune-up earns as much as 


$49.95 for less than an hours work, and parts, engines 


New Reinforced Acrylic System makes YOU the expert. 
Fast, easy, оорго. Safe. No dirt! White - cool, beautiful. 


опо umet: TERNS f A. and accessories will add even more to the profits. | Я superior. Solves ALL roof problems. | 
| Quits 3 Layer Construction дов as Bumper IÀ ЕН Plenty of business waiting for qualified men. Proven 20 yrs We mtr., consultand instruct. Write: ROOFS 
(A Aroun ак = able n Waterp of | n = | 65,000,000 Small Engines Are In Use Today! 
Silver Grey. D "&frenthBlue sm и =| | Thats the official count from the Engine Service Assn.. н 
| SOFTOUCH™ 00% COTTON iy | and one-million new engines аге being built each month. | ad 
uxurious Soft Маррей, Brushed Flannel Lining f With fully accredited Foley-Belsaw training, you can soon CH ECK IT OUT! 
"Won t 5с ch Paint 50 s Heavier Than Standard have the skills and knowledge to make top money ser- Th 
vers Available in Soft Gre | | vicing these engines. People will seek you out and pay ere are more opportunities 
+ $109. 05 1 үт шл $129.95 шү $139.95 you well to service their lawnmowers. tillers. edgers. | PP فين‎ 


Natomeide Toll-Free Sort power rakes. garden tractors, chain saws, minibikes, | | | | i 
tn USA 2088 3 ESME | | snowmobiles. "generators. go-carts, paint sprayers. products and services offered in 


snowblowers . . . the list is almost endless. 


50 N. Robertson, Bever y Hil, CA 90211 (213) 274 


the "Classified Opportunity Mart," 
| immediately following this section. 
You may find just what you've 
been looking for. | 


SUBSCRIPTION SERVICE| 
| O New [ ] Renewal | 
| [ Change of address | 


Professional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP... All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 


O1 YR. $13.94 O 2 YRS. $24.97 
You don't need to be a ‘born mechanic ог have any prior 
experience. You can master this profitable trade right at home | 01 YR. (Canada and Foreign) $17.94 | 
In your sparetime. Lessons are fully illustrated...so clear you О Payment enclosed О Bill me later 


SS ланы ———— OOo— — — 
SA 


simple even —— can't go wrong. and with our famous ‘learn-by- doing’ method 

a child can fly! | you get practical hands-on experience. We also show you | 
* 20-min training | ! how t0 ue business, what to charge, where to get supplies 
“Мә license required wholesaie...all the inside tricks of the trade you need to 

| ~ Over 5,000 flying assure success right from the start. 


p org Safety | 
Г Send for FREE Facts — Do It TODAY! | 
or more fun NO Obligation—NO Salesman Calls! 
Popular Mechanics You risk nothing by accepting this offer to see how 
easily vou can learn the skills vou need to increase | 


LLILITITI ITI ITT ITT TI E 


"If you can tic your shoelaces, you can Пу this" 
vour income in a high-profit business of your own, 


The BUC КЕҮЕ cde gl Just fill in and mail coupon below (or send postcard 


with name and address) to receive full information *. 
=. 


| 
| 
| 
| 
: | 


ЫГТТТТТТТҮТТТҮТТТТТТТТТТТҮҮТҮТГТГҮТІ 


when writing about service ога change of address. If you 
are moving, place your mailing label in this space and 


БР Ё 
Fascinating video with complete information on the safest, most | | ÙY return mail. | F à 22 : : il 
| wnique aircraft ived $27.00 Dealer Informa- | | г — m i 
REUE ы озуна THE, | | Mat couron To PRERE е Hi RII 
isa - x onmation 1 -Belsaw in e LE H 2 H и 
11070 Postma Road, Мохсе WA 98936 " | | pot ns copy ый! | : 3 | 
g FOLEY-BELSAW INSTITUTE ( : : 
готвели TI rd as 
Kansas City, Mo. 6412 BELSRUJ L| | : 5 2 à : 2 J 
He’ S making a 1 Г] YES, please send me the FREE booklet that gives : і Р x : : 
concrete flower pot... | ! 5a details about starting my own business in Small E | | Н H ЕЮ Е | 
mare . E Engine Repair. | understand there is No Obligation and Ere 
and so can YOU! | g {hat No Salesman will call on те E | 
Make and sell your own 3 | | | N | | Occasionali we make our maling ist avaiable to reputable | 
ornamental concrete items. == | NAME I vo {ол е your поте removed fom me, pleose 
Order your book about 425 | check the 
полот melas pees ans Book, | Бы EL terere | 
world's largest mold manufacturer only $1 0 | - CITY i | | Mail to: POPULAR SCIENCE | 
CONCRETE MACHINERY CO., INC. | | "n РО, Box CO 80302 
P.O. Box S99, Hickory, NC 28603 Ta 2 ДР pl Boulder, _ 
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What's New at 


AMERICAN DESIGN COMPONENTS? 


e warehouse 60,000 items at 
American Design Components- 
expensive, often hard-to-find com- 
ponents for sale at a fraction of their | 
original cost! 
Call Toll Free: (800) 524-0809 
THERE'S NO RISK! 
With our 90-day warranty, 


any purchase can be returned for 
any reason for full credit or refund. 


| 14" CGA MONITOR 
Plus CARD... 
ПВМ Compatible) 


31/2", 20Mb., 
HALF-HEIGHT 
HARD 

DISK 

| DRIVE 


(ST225 Compatible) 
Universal 514” mounting. For 
PC/XT/AT compatible computers. 
Average access time: 62 msec. 
Mfr — Lapine #LT2000. 


Item #15853 New - $179.00] 


| DYNAMIC MEMORY 
| BOARD... upgrade your com- 


IBM PC/XT Compat. 
MONOCHROME 


PRINTER ADAPTER 


(automatically switchable). Resolution: 
640 x 240 (RGB-horizontal x vertical). 
Complete with CGA card and ІВМ inter- 
face cables. Built-in stand. Dot pitch: .31. 
Mfr - Hitachi; made for Data General. 


Item #22475 
Special Offer... New - $199.00 
HELIUM-NEON LASER 


| 2MW 


Monochrome adaptor w/paral- 

lel printer port. Can be used 

with any PC/XT or compat. Text 

only. Resolution: 720 x 348. IBM 
| Model #1504900. 


Item #22480 New - $24.95 


LE PUMP' „== 
| (MINIATURE | Li 
PISTON 
PUMP) 


| Delivers 2MW of 632.8 NM light. Laser 
head & associated electronics are inte- 
| grated into a single compact unit. Ideal 
| for holography & entertainment applica- 
tions (light shows, etc.). Req. 12V @ 1A 
| AC adaptor. Mfd. in Germany. Dimen.: 
15° Lx 215"Hx 21" D. 
Item #22726 New - $139.99. 
ж 12V Power Suppl 
(Requires compatible plug.) projects, etc. 
Item #19589 $9.95] пет #20862 New - $5.95 


We carry a full line of Computer Supplies & Equipment. 
Please call or write with any other requirements... 


| COMPOSITE VIDEO | WATER/CHEMICAL 
MONITORS... | РОМР 


— 
күтүү 


Operates 
| on 6VDC. 
Eo pining; 
igh-quality 
motor. Will.pro- 
ject water or any 
| or any non-corro- 


| 1/8*"ID input & output tubing. 
| Perfect for spray guns, school 


THE У, 
E h, 


| Power 
regulated: 
12VDC. Green 
phosphor. In Mab 
plastic housing, w/brightness co ntrol 
knob. Mfr - Hitachi; made for Sperry. 
5" Monitor — | 
Item #14536 (RFE) $24.95 


9" Monitor — 
Item #22481 (nrc) $29.95 


GELL CELL BATTERIES... 
Sealed, maintenance free, rechargeable! 


For use in pumping water/chemi- 

| cals, hot/cold. Range: 30 GPM @ 
30 ft. head; max. head 50 ft. Pump 
is supplied w/1/3 HP motor, 115/ 
230V, 50/60 Hz. Therm. protected. 
Inlet: 15A48"L x 6"dia. x 51/4"H 
Mfr — SEI #12895--002 

Item 49983 New - $59.50 


= — 


12V 
@ 
2.5Ah 
Six 2V @ 2.5Ah 
D Cells. Enclosed | еси m: 4W x 
2-3/4°H x 3-3/4"D. Mir — Gates. 
Пет #22370 New - $12.95 | 


| Dim: 6W x 33H x 2D. “= 
| Mit - Eagle Picher &CF:2V8 
RFE — Tested Good! 


or 2for $100.00 


AMERICAN DESIGN COMPONENTS, 815 FAIRVIEW AVE., P.O. BOX 220, FAIRVIEW, N.J. 07022 
| YES! Please send me the following items— 


31/2" FLOPPY 


| DISK 


DRIVES 


(unformatted): 3 ms ас- 


| cess time. 135 TPI, 160 track. Power: 


3.5W @ 12V +5%. Mir. - Panasonic 
#JU-363-10 Item #22075 NEW 
Full Height — Capacitance: 1.0 
Mb (unformatted); 3 ms access time. 135 
TPI. Power req.: «12 & «15V. Removed 
from operational computers. Tested — 
Like New! NEC #FD1035 Item #17171 
$79.00; 2 for $150.00 


puter's Misi lel تا‎ ыша 


COMPATIBLE 
* 0-256Kb memoryin 64Kb increments 
* Fuh oor choo for at ome 


|ж метав. Sit Simulates ANE disk in | 


RAM memory 


| Allows you to pint while using thecomputer 


* Software i 
Techmar $MU203010 (w/o RAM) 


Пет #19977 New - $29.95 


* 64Kb RAM Upgrade 
Set of 9 chips... Nem #19983 


SWITCHING 


$1 | POWER SUPPLIES... 
| | |_} | Input: 115/230VAC, 50/60Hz. 


| DC Output: +5V@ 18А 


-12V @ 2.5A 
+12V@ 2.5A 


Ж» | Dim: 13"L x 4'/"W x 11/"H 
: Mfr = Sola #39-139 
sive liquids up to 25'. Compl. w/ | 


DC Output: 45V @ BA 
-12V @ 1.5A 
«12V (D 2.0A 

Mounted on base. 

Dim: 8'/"L x 5"W x 215"H 

Mfr - Power Systems 


item #17897 New - $24.95 


160 CFM 
CENTRIFUGAL 
BLOWER 


| 115 МАС, 


60Hz., 2.2 amps. 


| 3000 RPM. Flange mount. 


Outlet: 3" x 33/5"; Inlet: 43/," dia. 
Dim.: 83," Н x 625) "Wx B's" 
Mfr — asco 50755 or Euh 


Item #5152 $10.95 RFE 


Shipping & handling: we ship UPS unless | 
otherwise specified. Add $3 plus 1096 of total. 
, Canadian: $3 plus P.O. cost. Charge only. | — 


Sales Tax (N.J. residents only, | 
please add 6% of total) 


<J ORDER TOTAL | | 
__Пет #22086 New - sis. 95| For all höna orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000. 


$17.50] 


The "First Source" for the 


51/4" FULL-HEIGHT 
DISK EVE 


48 TPI, 40 Track, 
Double Side/Double Density 
Mfr.- CDC 9409T 


кет #7928 $79.00 New 
2 for $150. 00 New 


"Bend-A-Light" 


| High-Intensity, Flexible 
LIGHT : 
| TOOL... 


< | Bends & stays in any position. 10" 


alloy shaft, 1/8" diam, Ideal for work 
with electrical wiring & electronic 
circuitry. Comes w/2 AA batteries 
(installed), & extension cover (in- 
crease length, or cover bulb when 
not in use). Bend-A-Light Model 
#10100. Item #22482. 

New - $19.95 
High intensity replacement 
bulbs avail. — е to 
Bend-A-Light —$5.95 


High аан 


TTL MONITORS... 
(Open 
Frame) 


Tinkerer, Teacher, Hobbyist, 
Technician, Manufacturer, Engineer 


EXTERNAL DISK 
DRIVE CHASSIS _ 


| power 


supply 
(fan cooled). 
Can accommodate: 


| 2 full-ht. drives | 
| 2 floppy drives............ .410005/17171 


#19704 


ak 118/230V. 50/60 Hz. 
Orig. for Burroughs computer. 
Dim.: 11"W x 8"H x 12" deep 


item #14541 $59.50] 


| Electronic Instant Ignition 


MICRO TORCH 
» Hand Held 


| Adjust. Flame 


+ Refillable 1.58 "n 
Butane Gas Tank 


| Can be used їп а wide 


range of applications: 
elect. installations, weld- 


| ing, shrink tubing, jewelry 


& toy repairs, de-freezing 
pipes, etc. Precise & cont- 


| | rolled hi-temp. flame, max: 


1300°C/2370°F, Flame adj.: 1/2 to 1-1/2", 
Working time: about 2 hrs. Metal stand 
incl. Dim. 6-1/4"H x 1-3/16" dia. 


Mfr — Vulcan #20. 
item #22072 New - $39.95 


ADAM COMPUTER 
ACCESSORIES... 


ADAM 514" DISK DRIVE 
Coleco, model 7817. 


item #12830 New - $175.00 


“© | ADAM PRINTER 


| 9"- 12vpc 
Item #17210 New - $29.95 | 
| Audiotronics #900964-04 


Item #17198 New - $19.95 | 


Green phosphor. Schematic incl. 


12"— 12VvDC, Green phosphor. 
Subassemblies, CRT, board & 
transformer incl. Comes w/hook- 


up diagram. 
Item 46811 New - $19.95 


115 CFM MUFFIN* 


| FANS g 


115VAC, 
60Hz., 
21W., 


JBA. eur. лл. 

3100 RPM, 5-blade model, alumin- 

um housing. Can be mounted for 

blowing or exhaust. Dimensions: 

ауе" sq. x 11/5" deep. Mfr: IMC 
Item #1864 New - $9.95 

W/Adjustable Speed Control 


_ Item #20611 $12.95 


| Friction feed. Takes standard 


r8! TIT 
e aD hear $69.50 
Item #9918 $59.50 
| DATA DRIVE 46641 $19.95 
PRINTER POWER SUPPLY 
Item #6642 $1 


| ASCII KEYBOARD 


Item #6643 $19.95 | 
CONTROLLERS (Set of 4) 
кет #7013 $9.95 RFE 


ADAM CASSETTES 
Incl. Smart Basic, Buck a bat 


& blank cassette. Item #77 


Baker's Dozen — $19.95 


| ADAM DAISY PRINT WHEEL 


Item #13305 $3.95 
ADAM RIBBON CARTRIDGE 

item #13306 $3.95 
NEW BLANK TAPES 
Item 420868 — 4for $10.00 
SMART BASIC PROG. MANUAL 
Item #20875 New - $14.95 
ADAM SOFTWARE SET 


Incl. Expertype, Recipe Filer, Smart 
Letters & Forms, and Zaxxon. 


ltem #21746 New - $29. 95 
igi 


(J My check or money order is enclosed. 


ÛÎ Charge my credit card. 
C] visa 


Card No. 


7] Master Card 


Û Amex 


Exp. Date | 
Signature . | 
Telephone: Area Code Number 


Name 
Address 


City | 
State " Zip — P | 
All inquiries and free catalog requests—cal! (201) 941-5000. 
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Classified Opportunity Mart 


E 


Reach 4.3 million readers every month with an ad in Popular Science's 
Classified Opportunity Mart. September Issue Deadline (on sale Au- 
gust 15) is June 28. Rates: $9.35 per word. Min. ad 10 words. 
Darker type (Bold) words $1.00 per word extra. Display Classified: 
$520 per inch. Payment with order, or charge your Visa, MC, Amer. - ; 


EMPLOYMENT INFORMATION 


EASY Work! Excellent Pay! Assemble 
products at home. For info. Call-504- 
641-8003 Ext. A-8068. 


GOVERNMENT JOBS $16,040 - 


$59,230/yr. Now Hiring. Call (1) 805- 
687-6000 Ext. R-20025 for current Federal 
list. 


OVERSEAS... $25,000 - $75,000 +. Free 
Report! Em pi Box 19760-FS, Indi- 
anapolis, IN 46219 

JOBS, Any State, Any Occupation, in- 
cluding Government, State, Public. Also 
Cruiseships, Tugs, Ships, Riverboats, Oil- 
rigs. Women-Men. Work month- Home 
month. U.S.A. plus Overseas. Information 
$5.00. Nationwide Em чек B223PS8, 
Central, Indiana 4711 


EARN Up To $339.84 Per Week Айшә 
bling Our Products At Home. Amazing 
Recorded Message Reveals Details. GUAR- 
ANTEED. Call TODAY. 516-336-6132, De- 
partment | 411. 


SUNNY Florida Jobs Listing $4.95. Box 
4939, Jacksonville, FL 32201. 


POSTAL JOBS: Secrets for getting hired. 
Fast! Details: Unlimited, Box 295-PS, San 
Juan, PR 00902. 


MONEY MAKING OPP 


EASY Work! Excellent Pay! Assemble 


products at home. For info. Call-504- 
641 -8003 Ext. 6517. 


О MAILING LISTS 


NEW ACTIVE NAMESI!! 
MIXED STATES! IMMEDIATE SHIPMENT! 
Adhesive Labels—Hot Line Opportunity 
Seekers, 200/$10.00; 500/$15.00, 1000/ 
$25.00. Others Advon, Drawer B6, Shelley, 
ID 83274. Visa/MC/AmEx. 1-BOO- 
992-3666. 


NEW NAMES DAILY! IMMEDIATE 
SHIPMENT! Guaranteed Opportunity 
Seekers. Adhesive lables. 200/38; 500/311; 
1,000/$18; 2,000/$29; 5,000/$59. QUALITY 
LISTS, Box 1305-CW, Seaford, NY 11783. 
VISA/MC/COD. 800-356-6392, 


MISCELLANEOUS 


YOUR Secret Mailin Addresse Will 
Keep Or Re-Ship. Juan Cubillas, Box 64, 
Guaymas, Sonora, Mexico. 


ENJOY: Dolphins, Sea Turtles, 
Great Reefs—Send For Free Brochure— 
$857 Per Day For A Great Vacation! Dream 
Team, Inc. P.O. Box 3271, Indialantic, FL 
32903-0271. CALL-407-72:3-9312. 


RARE New Varieties of Exotic tropical 
seeds. Fantastic money making business. 
Free details. Bonnins, Box 321, Eagle River, 
WI 54521. 


ORDER YOUR OFFICIAL HALLEY'S 
COMET CATALOGUE. Over 200 entries of 
stamps, FDC's and varieties—86 pages in 
full color. Send $9.95 : $2.00 P&H to: 
INTERPOSTAL PHILATELIC CORP, Post 
Office Box 2610, Sag Harbor, New York 
11963. 516-725-2161. 


HOW To Regain Normal Eyesight $19.95 
Postpaid. Lynne's, 1727 Campbell Road, 
Houston, TX 77080. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing, repairing and reproduc- 
ing with our Mold Making Supplies. Cata- 
log $2.00. CASTOLITE, Dept. 89H/PS, Box 
391, Woodstock, IL. 60098. 
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DESCRAMBLERS 


puo 


JERROLD $105.00 ZENITH SUPER 


TRIMODE $119.00 SAAVL...... $225.00 | 
HAMLIN $102.00 TOCOM...... $319.00 
SCIENTIFIC EAGLE........... $119.00 
ATLANTA $140.00 COPY GUARD $59.95 
OAK M35B$99.00 STARGATE... $99.00 


$185.00 
MANY MORE... CALL OR WRITE FOR 
IFREE FAST INFORMATION, 
YOUR BEST BUY'S & WARRANTIES 
FOR CABLE CONVERTERS AND 
DESCRAMBLERS START WITHA 
FREE CATALOG FROM: 
M.D. ELECTRONICS INC. 
5 NEW YORK MA 
OMAHA, NE 68114 


ORDERS TOL LUEREE CALL 


C.O.D 
ER INFORMATION PLEASE CALL 
2)554-0417 
CLASSIC CARS 


BATTERY MASTER SWITCH 


Patent Pending 


Сап fit post, ' 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 


a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


SALESPERSON DISTRIBUTOR 


FREE Sample. Miracle Polishing cloth. 
Cleans and polishes ANY surface. Dyna- 
mite demonstrator. 577% profit. R&S, Dept. 
PS, 1312 Washington, St. Tou is, MO (3103. 


| (314!) 241-8464. 


|| Sen 


1- 800- 624- 1150 


Exp., or Diners Club Account (give # & exp.) Advertisers using box 
number in ad must furnish name & street address for our records. 
Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 2 Park Avenue, New York, NY 10016, 212-779-5000. For 
advertising information call 800-445-2714 


Dorothy Ellis, Classified Advertising 


HOVERCRAFT 
AERO-CAR Amazing Hovercraft built 


easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $11.95, Aero-Projects, Box 511KPS, 
Clinton, NJ 08809. 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured [n 
Documentary Film, "Force Beyond" Pow- 


|- ered By Ordinary Lawn Mower Engine. 


Complete Plans and Supply Sources. $10.00 
To: Herb Bartlett, PO. Box 156-5, 
Silverdale, WA 98383. 

HOVERCRAFT Plans, 3 to 160 Hp In- 
formation $4.00 (refundable). Sevtec, Box 
846, Monroe, WA 988772. 


HOVERCRAFT Plans, Parts, Catalog 


| $1.00. Universal Hovercraft, Box Z81, Cor- 


dova, IL 61242. 
AUTO SUPPLIES & EQUIP 


LIFETIME 
LTF дя ғитея  ..: 


- IMPROVES AIR FLOW 


- HEAVY DUTY CONSTRUCTION 


* LIFETIME GUARANTEE 
Send $23 00 ppd. - 4 cyl. cars & trucks. $25 00 ppd 
larger vehicles. Include - make. model, year. engine * 
size, carb. or fuel inj 


LEWIS INNOVATIVE PRODUCTS 
Suite 12 - Сай Вох 60-380 - Bayamon. FA. 00621-5081 


_ ENGINE OVERHAUL KITS: Wholesale 
Catalog $2.00. Engine Service Group, Dept. 
PS, Box 13053, Lansing, MI 48901. 


SUPERGRIP BATTERY CLAMPS. 1989 In- 
vention award! Quick release. Anti-theft. 
FREE brochure. $11.95/ pair. Foursquare En- 
terprises. Box 1213, Makati 1299, Philippines. 


SLICK 50 FOR LESS. $31/BEAT ANY- 
ONE. ENERGY RELEASE, AMSOIL. 1-500- 
5437-7932 (CA (408)-28-SLICK). B&J SPE- 
CIALTIES, Box 7783, San Jose, CA 95150. 


GARAGE Car positioner stops your car 
in the right place. EPDM ru ber units 
$15.00 per pair plus $3.00 shipping. An- 
derson Seal, PO. Box 351, Rochester, IL 
62563. 

SLICK 50, WE WILL BEAT ANY PRICE! 
U.S. AUTO-TECH, 1-800-227-5425. 
FREE CATALOGUE! 


AUTOMOBILES 


VAPOR Carburetor Triples MPG. Free 
Information. H&A, RZPS, Bowling Green, 
MQO' 6:534. 

IS It True You Can Buy Jeeps for $44 
through the L.S. government? Get the facts 
Loday! Call 1-312-742-1142 Ext. 4606. 


GOVERNMENT SEIZED Vehicles from | 


$100. Fords, Mercedes. Corvettes. Chevys. 
Surplus. Buyers Guide, (1) 805-687-6000 
Ext. S-20025. 


INCREDIBLE BARGAINS! Buy Govern- 
ment Seized/Surplus!... BMWs, Mercedes, 
Porsches, Cadillacs, Lincolns, Bouts, Trucks, 
Vans, Mise... from $100.00. Amazing re- 
corded message reveals details. (602) 
721-2997 Ext. 3207. 


DRUG RAID SEIZURES! Huy Dirt 
Cheap. Mercedes, Fords, Porsches, Vans, 
Trucks: Free Details: Seizures: Box 4309- 
YA, West Covina, CA 91791. 


GOVERNMENT SEIZED Vehicles start- 
ing at $100. BMW's, Mercedes, Mustangs, 
Vans, Trucks, etc. Comprehensive buyer's 
ийе. Free information. 1-(800)-628-2828 
eat. 50:3- V AUG. 


FORD ELECTRONIC ENGINE CON 
TROL —EEC4 Tester—$19.95 EEC Hand 
book —$14.95— $3.00 P +H. Dali Design 
Box 9882, Baltimore, MD 21284. 


/ P.O. Box 70775, 


Salistachon Guaranteed or Your Money ” Endicott. NY 13760 


FOREIGN NEWSPAPER 


WORLDWIDE ENGLISH NEWSPAP 
ERS/MAGAZINES! Sampler: 3/$2.49 
FREE BROCHURE. MULTINEWSPAPF 
ERS, Box DE-37, Dana Point, Californi; 
92629. 


ELECTRIC VEHICLES | 


ELECTRIC CARS AND BICYCLE 
Electric car parts and solar electric moc 
ules to power them. Send SASE for FR 
INFORMATION. Solar Transportation, Во 
339PS, Redway, CA 95560. ! | 


HOME CRAFTSMAN 


NEW! BUILD AMAZING LIQUID PIS 
TON ENGINE [from pipe fittings. Eas 
Plans. Free information. 
Seminary, MS 39479. 


BCO, Box 306-3; 


| ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE ^ 
YOU AN EXCLUSIVE DEALER 


max ATV 


6 wheel drive / 


passenger 
| models 


(21 years old and over, Please) 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716.855.2226 Collect 
Canada Toll-Free 1-800-338-0012 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 
POOL HEATER / HOUSE COOLE 


MADE FROM READILY AVAILABLE MATERIA 
COMPACT UNIT - HIDDEN FROM МЕН 

| A IS FOR JTSALF MUST- COMPLETE PLANS § 
ECLIPSE INVESTMENTS 

9593 5. MAIN, SUITE 227, HOUSTON, TX тте 


a a ee 
FREE HYDROGEN FUEL and Oxyge 
Generator uses Water and Solar Cell 
Plans and Kit $12.00. Prairie Power, Ве 
8291, Edmonton, Alberta, T6H OL 
Canada. 
SURPLUS solar cells, panels. Catalc 
$2.00 refundable. App lied Photovoltaic 
Box 2773, Staunton, Virginia 24401 


200 UNCONVENTIONAL ENE 
TECHNOLOGIES! | 
BASE CATALOG! $2: REXCO, BOX 125 
BERKELEY, CAL 94701 


AA. | 


FREE ENERGY! Fuel-less Motors and 
Generators! H&A, R2EPS, Bowling Green, 
MO 63334. 


REFRIGERATE ELECTRIC! 
Gas refrigerators жок Anywhere. Write: 
Lehman's 4112F, Kidron, Ohio, 44636-0041. 


VACUUM 25'Hg Readily available unlim- 
ited inexpensive source $5.00. Future, 6213 
Palmview Ct, Tampa, FL 33625. 

PORTA-SUN. PORTABLE SOLAR WA- 
TER HEATER. Ideal for Swimming Pools. 
Do It Yourself for under $125.00. For plans 
mail $5.00 to: Porta-Sun, P.O. Box 291, Me- 
nomonee Falls, WI 53051. 


MAKE YOUR OWN ELECTRICITY [ог re- 
mote homes, RVs and boats. Send $3.00 for 
88 page design guide catalog. Alternative 
Energy, Box 339PS, Redway, CA 95560. 


FUSIONI Deuterium Oxide 99.8% D20 
$3.00gm. Shipping/handling $1.00 CA res. 
6.5% tax, Bay area 7.5% tax. Fusion Amer- 
Ica, 1365 California St., San Francisco, CA 
94109, (415) 441-2420. 


AVIATION 


HOBBY HELICOPTER. Ultrali 
seater. Simplified construction — M 
engine. Brochure $5.00. POLYMOWVA, Dept. 
PS, Saint-Remi, Quebec, Canada JOL 2L0. 


t single 


FLYING Saucer Model For Remote Con- | 


trol Hobbyist Info $3.00. Illustrated Plans 
$12.95. Rykco, 325 Beach St. Revere, 
MA 02151. 


Se ee ee ee وس‎ 


— SIMPLE, LOW-COST ASSEMBLY 
a Carries one person-plus 
| © Tip-jet powered | 
; ® No license needed 
PLANS — fully illustrated 
Only 514. 95 * 
THE 


Helicopter Experimenter's} 


Only $10.95 °* кыылы CHORI. 


Ж SPECIAL! Ж 
Both Books: Only $19.95! 
FOARICN: add $4 (U.S. funda only). — 
Р.О. Box 50-A 
Riderwood, MD 21139 


Credit card order fine: 
dial 1-301 - 383-5356 


BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT KITS—PLANS—PATTERNS— 
CHOOSE FROM HUGE SELECTION — 
B'/T0 — Powerboats — Sailboats — 
Houseboats — Rowboats — Hydroplanes 
—— Tunnelhulls — Duckboats — Canoes — 
Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND 
FOR GIANT ILLUSTRATED CATALOG 
63.00 ($5.00 airmaill—- Book “Amateur 

oatbuilding" $6.00—C4 
5 Aqualane, Tonawanda NY 14150. 


BORN TO TRAVEL 


| ol 1-800-533-5099 o wet 


FACTORY DIRECT FRE — 


| Felt, in 
PO Bex 70877. Dept. F 
Charlertion SATE FACTION GUARANTEED 


У THIS 


EVINRUDE —OTHER BRANDS 1987 

INS... All Sizes... $2.00 Han- 

dling Scott McCulloch рана Electra 

Marine, 610 Merrick Road, Lynbrook, New 
York 11563. (516) 599-3003. 


BOAT PLANS —PATTERNS —KITS— 
For Home Builders. Hundreds of Proven 
lesigns — 7'/55' — Hydroplanes — Canoes 
— Kayaks — Rowboats — Duckboats — 
Dories — Bassboats — Sailboats — House- 
ane —Sportfishers—Quick and simple 

stitche oe Tremendous savings! 160- 
N BOOK $4.00 airmail ($3.00 slow). 
раны 9152 Rosecrans, Вох 1804/PS 9G, 

ellflower, CA 90706. 


ы 


| 


otorcycle | 


ASTRONAUTICS 
SPACE/TIME CONTROL TECHNOL- 
ABASE CATALOG! 


OGY! AMAZING DAT, 
$2: REXCO, BOX 1258, BERKELEY, CAL 
94701 


PERSONAL SPACE VEHICLES. How? 
$5.00. Orbital Technologies, Suite 110, 1015 
8.  Gaylord St., Denver, CO 80209. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH 
* BUILD A DOZEN IN 

"BL. 


MARE ТЇШ ЦЕ ا‎ ЇЇ Arul anim! ar Pata 


Dept PS UFUTE CORPORATION 
| IM ЕТЕНЕ conronanion o 


| PICKS UP A WHISPER 50 FEET AWAY 


The model WAT-50 miniature FM transmitter 
| uses a 4-slage circuit NOT to be confused with 
| a simple wireless microphone. Simply snap the 

unit on top of a 9V battery and you can hear 

every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 

Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 

livery. Include $1.50 S&H. FREE SHIPPING 

on orders of 2 or more. All orders sh pped by 

U.S. Mail. COD add $4.00. Personal checks 

allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


26,800 CATALOGS listed. Sources For 


Anything! $5.95 Catalogs. Box 92452X, At- 


| lanta, GA 40314. 


| LASERS, from $40.00 write MWK In- 
dustries, 9852 W Katella, Suite 349PS, An- 


aheim, CA 92804 or call 714-956. 8497. 


PLANS. Build Yourselt —Ali Parts Available = 
+ LC7— Burning Cutting СО Laser 
+ RUBA-— Portable Laser Ray Pistoi 


ravity 
+ EMLI— Electro Magnet C Coil Gun/Launcher .... . 


KITS With All Necessary Plans 
* MFT3K—FM Voice Transmitter 3 mi Range.. 
* VMPM7K—Telephone Transmitter 3 mi 
+ BTC3K— 250,000 Volt 10-14" Spark Testa 
• LHC2K—Simulated Multicolor Laser.............. 
. oe 000 нива Defense Device 
—Negative lon Generator Kil................ | 
. M e arie yes Wave Pistol ...... . 
* — eu Г 
Plasma Saber ... 
+ PGSK—Plasma Lighting Globe Kit . 
• SDSK— See in The Dark Viewer. Kit 


ASSEMBLED with All Necessary Instructions 
. rui 000 Volt-World's Smallest 


» LGU40—1MW HeNe Visible Red Laser Gun . 
* TAT30— Auto Telephone Recording Device .... . 
* [TM10— 100,000 Volt 20° Affective Range 
Intimidator .. 
. LISTIÜ— Snooper Phone. Infinity Transmiter.. 
* IPG70—Invisible Pain Field Generato 
Multi Mode........... 


e Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included free 
| with all above orders. 


Please include $3.00 PH on all kits and products plans 
| are postage paid. Send check, MO, VISA, VIC in US 


funds. 
INFORMATION UNLIMITED | 
P.0. BOX 716 DEPT. P8, AMHERST, NH 13031 


BUILD YOUR OWN SWINGSET. Com- 

lete Line of Accessories for Your Home 

roject. Free Brochure: Back Yard Cre- 
ations, PO Box 426, Hubbardston, MA 
01452. 


TELEPHONE LISTENING DEVICE 


Record Telephone conversations in your office or 
home Connects between any cassetie of tape | 
recorder and your telephone bre Starts aulo- 


; Pts ûl conversahon  5lops recorder when 
7 phone a hung up 


| Super Powerful FM TRANSMITTER 
Many lines mons powertul than other Iransmaters 
Transmits up io '& mie io any FM rade -Easy to 
Assembee Ki - up 0 9V banery inal incl | 
For catalog of Transmaters Voice Scrambiers and 
other specalty items. enclose $2 00 to USI Corp 
Call 407-725-1000 or send $19.95 + $1.00 
shipping per itam to: USI Согр., РО Box 
PF$-1052, Melbourne, FL 328902 СОО ОК. 


Irig” 


DON'T THROW AWAY THAT USED 
. COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT | CANON’ COPIERS 
as oe) SAVE OVER 80% | LASER PRINTERS 


Complete lit intiudes 


MORACK iss 


prc Order or Information 
(312) 598-0580 


SELF) TAUGHT 


(X 


$19.95 | 


INSTRUCT IONAL 
VIDEO TAPE 


START YOUR OWN BUSINESS 
Complete course, clearly written with photos and 
diagrams. 140 pages. Everything you need to know; 
where to order wholesale materials, how to earn 
while you learn. How to set up your shop. 
Postpaid $44 00 (US). Visa okay. Write for details 
NEON: Peter Horsley Publications 
115 Riverbirch Cres, SE, 
Calgary. AB Canada T2C ОВ8 


WATTHOUR 4 
METERS Є 


Calculate your own electric - 
bill for that appliance. 
branch circuit, or garage. Compare energy 
efficiencies or use for experiments. Bill free- 
loaders for their share of utilities. Rebuilt and 
calibrated. from $19.95 S.A S E. to 
Arcman ration 
807A Center St.. Throop, РА 18512 


SURVEILLANCE 
TELEPHONE 
This is а normal functioning 


telephone! EXCEPT it has a 
secret built in monitor 


| Only YOU can call and monitor all conversations, using 
| a Secret code, and never be detected! Range Unlimited 


| $175.00 — 6 month Warranty — Phone Tap Catalog $3.00 
LISTEN ELECTRONICS. 603 Elgin, Muskogee, OK 74401 


1-800-633-TAPS 


SAVING PRODUCTS CATALOG! 60 pages. 
Order from one expert source. America's 
largest energy saving mail order house! 
$1.00 postpaid. Solar Components Cor- 
poration, Dept. PS, 121 Valley St., Man- 
chester, NH 03103. 


ELECTROPLATING Complete textbook. 
Electroplate meétallics nonmetallics. 
$11.95. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0035. 


200 SUPPRESSED / DORMANT IN- 
VENTIONS! RARE INFORMATION DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 

SUFNVEILLANCE-COUNTERSUFNVEIL- 
LANCE! Guaranteed Lowest Prices! Hu 
Catalog $5.00 (Refundable). PROTECTOR, 


P.O. Box 520294, Salt Lake City, UT 84152. 


INGROUND POOL CONSTRUCTION 
steer A-Z, common materials, tools, abil- 


. $29.50 delivered. Design Pools, 4850A- 


С ifton-Glendale Rd., Spartanburg, 5С 
29302. 


malit ally when рта rs answered Records both f 


—Surveillance, Debugging. 
Plans, Kits, Assembled Devices. test 
High- Tech catalog $5. Detection Systems, 
2515 E. Thomas, #16-864А, Phoenix, Ari- 
zona 85016. 


MICRO FM TRANSMITTERS, books on 
building wireless and remote listening de- 
vices, night vision equipment. Catalog 
$2.00. EPSILON CO., P.O. Box 291513, Los 
Angeles, CA 90029. 


KERS—Table-saw acces- 
sory for making cabinet and furniture wood 
joints. Information, prices, Ru-Barb Tools, 
5-4269-1, Swanton, Ohio 43558. 


EXPLORE THE UNKNOWN! Psychic 
Test Kit, $3.00. Sterling Enterprises, Box 
1151, Clovis, NM 88102-1151. 


PORTABLE POWER SYSTEM (not a 
generator). 120 AC. Plans include many ap- 

lications. $9.95. PPS, Box 2282, Ann Ar- 
bor MI 48106. 


QUARTZ CLOCK MOVEMENTS and 
supplies! Low Prices! Yankee Ingenuity, Box 
1135, Altus, OK 73522. . 

18.791 CATALOGS Directory Guide. Be- 
low Wholesale Sources For Anything! Ae ш 


IRC, Box 14107AB, Jackson, MS 


ner, E a 
N 38562. 


EMERGENCY car door o 
leys, Route 2, Gainesboro, 


TALKING TELEPHONE— Amazing cir- 
cuit actually allows phone to repeat num- 
ber as it is being dialed. Perfect aide for 
visually handica pes Complete Plans 
—Only $5.00; Del. hone Industries, Box 
5835, Spring Hill, Florida 34606. 


PROTECT YOUR HOME AND BUSI- 
NESS From Electronic Eavesdropping and 
Wiretapping! Complete Countermeasures 
Catalog, $3.00 (Refundable). Diversified 
Wholesale Products, Box 1275-PS, Redondo 
Beach, CA 90278. 


SAVE 1 Our Surplus Insu- 
lated Glass Builds GREEN- 
HOUSES, HOMES! Catalog $2.00. Artic, 
Rt. 1-PS, Hammond, WI 54015, (715) 
796-2292. 


STAY COOL THIS SUMMER—SAVE 
MONEY. Sim пр evaporative cooler modi- 
fication yields 35% colder air! Build for 
under Lo Im locally available mate- 
rials. For detailed plans—send $8 to: 
THOMSON ENTERPRISES, Box 91298, 
Albuquerque, N.M. 87199-1298. 


CURUED GLASS—BENDS for China/ 
curio cabinets, also insulated units—send 
attern for estimate. Amark Glass, 2291 
ast 28th Street, Brooklyn, NY 11229. 
Work guaranteed. 


BIG EAR" 

Parabolic Microphone (BIG EAR! En- 
ables Total Sound ity. Save $$$ Build- 
ing This Simple Project Yourself. CADD 
Blueprints $5.00. SIGMA, P.O. Box 24759, 
Baltimore, Maryland 21220. 


TUNE YOUR MOWER! Easy to follow in- 
structions and pictures show you how! 2 
to 5 hp B & S. Send 5.95 to: Megamail, P.O. 
Box 353, Roscoe, IL 61073. 


OZONE PURE! Easy to build Ozonater 
purifies pools and spas. Eliminates Chlor- 
ine. Pays for itself. Build for yourself or 
sell to others. Complete plans $12.95. Ozone 
Sources, P.O. Box 237, Schofield, WI 54476. 


CONVERT Your Lawnmower To Easy- 
start Method In Fifteen Minutes. For Plans 
Send $5.00 And S.A.S.E. To: DIMCO, P.O. 
Box 1025, Covington, Georgia 30209. 

POOL Owners—eliminate (forever) 
frustrating Vacuum setup routine. Start 
vacuuming in seconds, with hands. ME 
lustrated changes— $19. 95. MGI Co 
tion, POB 281, Rocky Hill, CT 06067. 


FUSION! Deuterium Oxide 99.8% D20 
$3,00gm. Shipping handling $1.00 CA res. 
6.5% tax. Bay area 7.5% tax. Fusion Amer- 
ica, 1365 California St., San Francisco, CA 
94109, (415) 441-2420. 


REVERSE UTILITY METERS-PHONE 
PHREAKINO - НАСКІ - UNUSUAL 
Catal $1. .00—Alterna- 


PUBLICATIONS! 

tives, Box 4P, Carthage, 75633-0004. 
SURVEILLANCE, Debugging, Protection 

Worlds largest new cata og—$5.00 Kits 

—Assembled—All price ranges. TECH- 


NOLOGY SERVICES, 829 Ginette Street, 
Gretna, LA 70056. 
FOR THE HOME 


YOUR HOME While On 


PROTECT 
| Vacation. How-To Booklet $3.00. Protect, 


119-A Morehead St., Morganton, NC 28655. 
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SECURITY DOOR 
Unique one-way outward viewingi Easy 
installation. Details free. PacificCrest, Box 

7371-P, Aloha, OR 97007. 


FURNITURE TOUCH UP KIT Materials, 

insu to repair scratches, spots on 

wood finish $10.00. C. S.L, 2222 Foot- 

hill Blvd., Dept. E-131, La Canada, CA 
91011. 


AUTOMATE YOUR HOME 
ENHANCE home security and conve- 
пичи ч emo and automatic ины of 
ights and appliances using easy plug-in 
modules. Money back guarantee. Produ 
line inforrnation free. Minuteman Systems, 
PO. Box 1427A, Concord, MA 01742. 


STOP FLEAS, TICKS, FIRE ANTS, 
CHIGGERS... Lawn or Home, Now. New 
book completely describes RAMS 
PROFESSIONALS USE. Easy, when you 
know "trade secrets". $10.00 [Products 
Available] END-PESTS, #529-5, Zebulon, 
GA 30295. 


BUY CARPET & VINYL DIRECT. 
deg ie 80%. Name brands. Ship Di- 
EE QUOTES/SAMPLES. JOHN- 

SON'S CARPETS. Dalton, GA 30720. 1 
(800) 235-1079; Georgia (404) 277-2775. 


PATCHES DECALS & BADGES | 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals, Free Catalog/Quotes. Stadri, 
GIR Jane, NY 10014. (212) 929-2293. 


~ ENERGY SAVING 

SOLAR ENERGY PC SOFTWARE. Op- 
timize collector design/orientation. Com- 
n suncharts, solar gains, losses. $39.95, 


tails $2.00. Optical hysics Technologies, 
Box 16468, Las Cruces, NM 88004. 


REDUCE COOLING COSTS up to 30% 
comprehensive guide shows you how $2.95 
moneyback guarantee. Josephs, PO Box 
8308, Turnersville, NJ 08012. 


STAY COOL THIS SUMMER— CHEAP! 
Unique, highly effective MEW methods 
lower electric and water bills dramatically. 
Stamped envelope. American Information 


Network, Box 9 594, Troy, MI 48099. 
REAL ESTATE 


GOVERNMENT HOMES from $1 (U $1 (U 
repair) inquent tax property. 
sions. Call 805-687- 6000 Ext G 20025 
for current repo list. 

ABANDONED PROPERTY! Information 
$1.00. Ridgehaven, PO. Box 849-PS, Glen- 
ellen, CA 95442. 


CALIFORNIA. Acreage ‚ Lots. $40 down. 
$40 monthly. 4602 Et el Ave., Sherman 
Oaks, CA 9 423. 


NORTHWEST, Р.О. Box 8224-C, Spokane, 
WA 99203, (509) 534-5950. 


Write: REALTOR, Box 840. Mena, AR 
71953, Or Call 501-394-2221. 


FLORIDA'S WEST COAST, Lots $4,000 
up. Map-Brochure, Englewood Realty, 
1-800-842-1962. 


BUILD YOUR DREAM IN COLORADO* 

Build your cabin from your own trees. 
Create a pond from Crystal Clear Water. 
Harness Solar Energy from over 300 days 
of unclouded sky. 35 Acres from $27,900. 
Low Down—Easy Terms. Free Brochure 
— Call Today 1- 800- 383-0583. Patten Land 


of Colorado Corp. 
FREEDOM COUNTRY 


camping. Elk, deer, MOOSE, bear. ADI 

Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color nian photos, | 


maps. FULL MONEY-BACK GUARANTE 
CALL TOLL FREE 1-800-592-5990. 
TREASURE STATE rotg 
210 Milwaukee Street, D 
Deer Lodge, Montana 59722 - ( 


) 846-1000. 


Trees, Creeks and Wildlife, 20 QUALITY acres 

(and up). close to Yellowstone Park. starting at 

$7.450. Easy Owner Financing. Guaranteed Ac- 

cess, Warranty Deed, Insured Title. Free Brochure 
Rocky Mountain Timberlands 

| 333 Haggerty Lane & Dept. PS, P.O. Box 1153 

Bozeman, MT 59771-1153 ® (406) 586-8088 


Call Toll Free: 1-800-777-9958 
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M О N 1 A м, А L A N D 
NO TOOLS OR ASSEMBLY REQUIRED 
* 20 Acres & up * Easy Financing 


Prices start at 297500 | 
You'll be proud to show your friends 
Call today 


1-800-252-5263 
Yellowstone Basin Properties 


TOOLS & MACHINERY 
LATHES 


= STARTING AT $170 
"Hit © MEIM' = BOOK 
* PRECISION ТУТ ЫТУ 
= PALA sa q7.00 
TOS item 
`сАМРВЕЫ. TOOLS 
COMPANY 
ПЕР SEL МА RAD 
SPM FIO, DH єп 
fF FTES 


yer 
cu 


= 


“SHARPENERS REPORT" Monthly 
Newsletter. Tips—Sources— Used Equip- 
ment. FREE Brochure. SKOG Company, 
Dept. PS7, PO 22559, Minneapolis, MN 
55422. 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, WV 25526 304-562-3538 
LU nimat * Compact + Maximai = Myford = Sherline * Alas * Jet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


4' METAL Cutting Lathe $114.25. Taig, 
15048 Proctor, Industry, CA 91746. 
SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, “ee 
M, 3736 South 7th Avenue, Phoenix 
85041. 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. (Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


KITES 


WORLDS SMALLEST FLYAGLE KITE- 
$5.00, 2/$9.00, Box 2052-GMR, Kalama, 
WA. 98625. 

BOOMERANGS...INCREDIBLE RE- 
TURNS! World's Best Hi-Tech Designs. 
Free, Illustrated Catalog. Amazing! 
BoomerangMan, 1806-2 N. 3rd., Monroe, 
LA 71201-4222. 


rKITES 


й FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative designs 

ў Call or write for your catalog today! 


Into The Wind · (303) 449-5356 


1408-P Pearl St., Boulder, CO 80302 


BUSINESS OPPORTUNITIES 


$1.00 POUND From "Junked" Tires! 
(Send Stamp!) LaVallees-286, Oxford, FL 
32684. 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-5, Hickory, NC 28603. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger, Dept. C2698, Woodland 
Hills, California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
22791 LLC), Tampa, FL 33622. 


RECYCLE METALS. NO, NOT BEER 
CANS! racer! $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 


EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
PO. Box 5320, Sevierville TN 37864. 


ADVERTISE free in 507 Magazines. 
15.05, Directory, Вох 11W, Atlanta, GA 
0301. 


MAKE $7,000 monthly as Loan Broker 


| without investment/experience. Financial 


Box 3578-Y, Anaheim, CA 92803. 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. Mc- 
Dowell, Box 5529-Y, Diamond Bar, CA 
91765. 


ALUMINUM SCRAP — Recycle Yourself 
—MAKE UP TO $25.00/POUND! FREE 
Information: Industrial - PS97, Box 127, 
Alexandria Bay, New York, 13607. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnyman's— P597, Box 250, Al- 
exandria Bay, NY 13607. 


$392.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof $1.00 ( Re- 
fundable), Woodwins, Bridgewater, Mass. 


02324-2299. 


TAKE Catalog Orders. We drop-ship 2955 
best-sellin cialty products. Lowest 
8 who Жы, prices. Immediate deliv- 

ctacular home business opportunity. 
fe k. SMC, 9401 De Soto Ave., Dept. 
28-06X, Chatsworth, CA 91311-4991. 


PIANO TUNING PAYS: Learn with ap- 
proved home study course. Diploma 
granen, American Tuning School, 17050 

elfer Dr., Morgan Hill, CA 95037. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, Mad- 
ison Hgts., MI 48071. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM. CALL TOLL FREE 1 
(BOO) 826-8523 ОН WRITE: THE 
GLASS MECHANIX INC., 10T70 NW 47 
St, Sun Rise, FL 33351. 


$1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 95248, 
Los Angeles, CA 90093. 


$1)0,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303) 674- 8155. 


$40,000 ON 1/3 ACRE! New hydro- 

nics—inexpensive, pleasant, practical! 

ree information. Planter’s, Box 1214, 
Franklin, TN 37065-1214. 


CLIP NEWSPAPER ITEMS. 53-530 
each. Free Details. Enterprise, Box 3128- Y, 
Anaheim, CA 92803. 


PROFITABLE (old Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986 (LLC), Tampa, 
FL 33623. 


$500 WEEKLY mailing ads. Admailers 
Associates, Box 51063, Durham, NC 27717. 


IBM MONITORS REPAIR. Make $75K — 
$250K low initial investment required. In- 
formation $1.00 RANDALL, Box 2168, S, 
Van Nuys, CA 91404. 


NEW! GROW EXPENSIVE PLANTS. 
SELL FOR 2,000% PROFIT. Free infor- 
mation. GROWBIZ, Box 306-57, Seminary, 
MS 39479. 


HUNDREDS weekly easily. Assemble 
PROVEN products. Spare Time. No Expe- 
rience, Free information. ІЕС, Box 2227, 
Silverdale, WA 98383. 


NEED MONEY? Free Grants, Signature 
Loans, Business Loans. Write Action: #7-Y, 
Box 5499, Diamond Bar, CA 91765. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


$97,500 YEARLY "hidden" in your com- 
uter? Yes! еа INDICE Simpson, 771 PS, 
attle Ground, Washington 98604. 0771. 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. “T-Printer.” РОВ 23991 
(LLC), Tampa, FL 33623. 


Let The Government Finance your 
new or existing small business. Grants 
/loans to $500,000 yearly. Free recorded 
message: 707-448-0270. (JG6) 


TAKE PICTURES for profit. Camera Ven- 
tures, Box 771, Lamara, CO 81052. 


| profitable home business without ex 


CLIP newspaper items—up to $25.0( 
each! FREE details: Clippings/S, Box 
636109, Pompano, FL 33063. 


$200 - $500 weekly - AT HOME! Nc 
immicks - Details FREE Homeworkers-S 
ox 636679, Margate, FL 33063. 


$25,000 LOANS INTEREST FREE!! бе. 


| cret Federal law WIPES OUT DEBTS! De 


tails FREE! Moneywise-S, Box 636679 
Margate, FL 33063.  - 


GET RICH! Secret law smashes debts— 
brings cash credit! Details FREE! Wealth. 
Kit-5, Box 4036, Pompano, FL 33063. н 


DRUG RAID SEIZURES! Buy dirt cheap 
Cars, houses, boats, computers, furniture 
Free Details: Seizure: Box 4309- YD West 
Covina, CA 91791. 


MECHANICALLY inclined individual: 
desiring High Weekly Profits operating 
Small Manufacturing business Without In 
vestment write: Businesses-P, C.S 9008 
Baldwin N.Y. 11510-9008. 


жы ыы аны ial ا‎ Re 
EARNINGS Unlimited! Mail Our Bur 
lar Alarm Advertisements From Home 
RBM Merchandising Box 59314-PS Chi 
cago, Illinois 60659. 


$500.00 FROM ONE SACK CEMENT 
Huge demand. Picture Proof $1.00 { Refund 
able). BRINCO, Box 1092. Hesperia, CA 
92345. 


GET PAID for mailing letters! Write 
PAASE-NOS, 161 Lincolnway, North Au 
rora, IL 60542. 


BIG BUCKS IN TEDDY BEARS! Bu 
from manufacturer. Huge profits. No exper 
ience. Samples available. K idco. 223 Horse 
block Road, Farmingville, NY 11738. (800 
426-0189. 


BE your own boss! 1001 fast, easy way: 
to make money! Free! Rush name, address 
Money Making, Dept. PS, Box Z, Studi 
City, CA 91604. 


BELIEVE IT OR NOTI 

MAKE the money that you onl: 

DREAMED of making! It's GUARANTEE 

to make YOU a FORTUNE! YOU can achiev 

FINANCIAL INDEPENDENCE. FREE de 

tails. Richways, Box 1001, Weston B, To 
ronto, Ontario, M9L 2R3. 


NEW! $2000 Weekly! Amazing Chinesi 
Wealth Secret! Free Report. chan, GPO Ba: 
882, Hong Kong, P3007. 


$225 DAILY “CHROME PLATING" 
Auto Parts, Motorcycles, inexpensive, eass 
(Free) information: Chrome, Box 2285 
Waldorf, Maryland 20604. 


$300 A DAYI Taking Phone Orders. Pea 
ple Call You. 304-776-5671 Ext. 149. 


WINDSHIELD Repair Kit DIY. Simple 
Inexpensive. Baxter's 5685 Creel, Mariposa 
CA 95338. Mp 


سس 
MAKE $1000'S in Amazing New Hom‏ 

Business. Free Details, Guaranteed. Ji 
Publishing, 12544 S. Linden Road, Linden 
Michigan 48451. 


HYDRAULIC JACK REPAIR 
AND CATALOG $10.00. HYDRAULI 
PARTS SUPPLY, BOX 4157, 
VILLE, TX 78523-4157. 


EARN MONEY Reading books! $30,00 
yr income potential. Details. (1) 808 
687- 6000 Ext. Y-20025. 


PUBLISH your own newsletter. “Big pro! 
its. Airmail $1.—(refundable). SPI Speci 
Publications Ine., Dept. A017, Р.О. Box 1 
CH-8197 Rafz/Switzerland. 


MAILORDER OPPORTUNITY: Stat 


ence or capital. Information free. ai 
ERE Associates, Dept. 436, Montvale, N 
64 


130 mone 


MAKE BIG PROFITS sellin 
making reports by mail. Send $1.00 for de 
tails. Financial Publications, 1 Kinderke 
mack Road, Suite 1200, Oradell, NJ 0764 


MCI, 1220 Greendale Road, Anderson, 
diana 46011. 


$1,000's WEEKLY GUARANTEE 
$1.00... Money, 2111 Grant Street, La 
sing, MI 48910. 


FINANCIAL FREEDOM! How to star 
most PROFITABLE business at hom 
GUARANTEED! Free details. Bobby Pu 
lishing PS6, 600 Acron Grove Court, Ta 
lahassee, FL 32312. 


TEACH ANY 
DOG IN MINUTES 


-Complete system, book and device. 

All you need to raise and train eG 

dogs of all ages. Never falis! EASY T 

Uses ays ронем эн 
MIT 


Eo в "Barking. P ‘Gun Shyness 


* Jumping * Biting T: Breaking Point 
* Chewing * = Digging * Over Ranging 
* Car Sing тн А ЕС * Busting Birda 


ON TV with: Gerbera Walters, Johnny 
AMERICAN. FIELD, TIME MAGAZI 


PB ELECTRONIC 
REHABILITATE DOGS: om: Bleciic Shock-shy, Сиху. Car 5 


Doge * 5 lek Cavetie, A 
TV GUIDE. HUNTING Goa’ wan WALL STREET JOURNAL and others 


t all times TOT А Drop. . Sel Control 
P Fetch * Honing 
Utility * ain 

All Dogs 

nkietter, Mery Griffin. wet SPORTS AFIELD, 
worldwide. 


A science engineering breakthrough! A set of unique dog-sound makers that condition dogs incredibly 
fast. Small. Used from the palm of the hand. Near hypnotic control, even at a distance. No leash needed. 
Novices become experts. This new discovery is a learning-sound catalyst that teaches direct tc the dog's 
mind. Renders bodily paintraining obsolete, Safer. Kind. Yet, more powerful! Dogs simply don't fight it. Tunes 
dogs in, makes them want to please you. Unequaled loyalty- bonding. Same instruments and system 


FROM FROM $25 TO $175 € ТО $175 x» = 
DOG-MASTER SYSTEMS ` 
Environmental Researc 


A division of 


BUSINESS OPP. iCon't! 


OWN YOUR OWN BUSINESS. [Discount 
Buying Service. Save and Earn BIG Money. 
Details $1. Ideas Across America. Dept. 3. 
P.O. Box 2929, Shelby, NC 28151. 


"EARN QUICK CASH—Tried And 
Proven— Free Details Sase. B. Bever Com- 
pany, 1519 Pine Street, New Orleans, LA 
70118. 


* PLANO TUNING ACADEMY, 251 Germa- 
nia, Alexandar. AR 72002. free information. 


GUARANTEED! Get Rich At Home, Free 
details. Moneymakers. 17 Lakeview Trail. 
Sugarloaf, PA 18249, 


START YOUR OWN PROFITABLE 
BUSINESS AT HOME. Over 7 Businesses 
Revealed. Free details. Guaranteed. Send 
SASE. K. C. Enterprises, 7909 Elizabeth 
Lk. Rd., Union Lk. MI 48085. 


EASY MONEY IDEA THAT PAYS BIG! 
$5.95 Guaranteed Refundable. Great Work, 
2640 N. Castro, Tucson, Arizona 85705. 


BE YOUR OWN BOSS! How to start 
Seven Profitable Home businesses. Free in- 
formation. Rush Sase. Patco, Box 747-PS. 
Seaford, DE 19973. 


$1804 MONTHLY! Buy And Sell Used 

Cars. Great Home Business! FREE PROOF. 

T1546. а z 507 Oak Drive. Friendswood. TX 
4 


BIG BUCKS FROM HOME. Details 
isend stamp). WRM, 415 Clearidge Rd., 
Linwood, ) 21764. 


GROW RICH! Start profitable home busi- 
ness without investment or experience. 
Free details. MRT Associates, 3816 S. La- 
mar Blvd., Suite 3711, Austin, TX 78704. 


PROSPECTING Methods, Ap- 
proaches Revealed. Write For Free Info. 
ote Research, Box 558205, Cinti, OH 
15255 


FREE DETAILS! Proven most profitable 
nomebased businesses plus $100 a day plan. 
NO GIMMICKS. Write, John Hall, 
Washington St. #205 San Francisco, CA 
34109. 


EARN EXTRA INCOME —$2,560.00 in 
:hree weeks possible. Send name, address 
ind $1.00 to: H&H Enterprises, Suite 401- 
Dept. A, 662 Franklin Ave.. Garden City. 
NY 11530. 


LEARN MIRROR RESILVERING, Free 
nformation. Silvercraft, Box 127. Lans- 
lowne, PA 19050. 


READ BOOKS for pay! $100 a title. 
Write: PASE-FH7, 161 Lincolnway, North 
Aurora, IL 60542. 


BODY BUILDING 


MUSCLE MIX 


can help you 
B * add Inches to your 
chest and arms 
t * increase strength 
* Duild muscle mass 
[| in just days' 


l Send for FREE info! 
Ш DASH*P С Box 2888 • Dep! P379 
Tusc AL 35403 1-800-367-9599 
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(ne. Or: Мн реп] Орел Oy а Dr. Miller patents) dispensed Э veterinarians байса behavior. Now, thousands of satistied users. users. 


Ar LOK FREE CATALOG 
M i Please write 479 Wilshire, 
TY Box 1250, Agoura Hills CA 91301 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information ‘stamp!: DDN, Box 
20152-G, Ferndale, Michigan 48220. 

400,000 BARGAINS Below Whole- 
sale! Мапу Freel! Liquidations . . 
Closeouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422, 

WHOLESALE Nintendo Games, Gifts, 
Electronics. Catalog. Send $2.00. Discount 
Electronics, Box 656-PS, Morristown, NJ 
07963-0656, 

SAVE 90%: Gifts, Appliances, V.C.R.'s 
Clothes, Furniture— 700.000 Wholesala- 
bles! International. 56Р5 Avenue, Buena 
Vista, GA 31803. 


BETTER HEALTH 


NEED MORE ENERGY? One teaspoon 
per day of this natural, new product will 
do. Send $1 for brochure. Thuridon, Box 
18341, Cincinnati, Ohio 45218. 

SLEEP BETTER Get Rid of Disease 
Causing Tension With This New Remark- 
able, Audio Cassette $4.95. Oxford Stud- 
ies, PO. Box 18341, Cin.. Ohio 45218. 

NATURAL Australian product for Can- 


.| ker, Cold Sores. Yeast Infections. etc. $1 
| info. legal sase, MEK, P.O. Box 992, Clin- 


ton, IÀ 52732. 
HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 


markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1.800. 323-1212 Toll Free. — 


HEARING AIDS. 


AY 
Е. PRICE CATALOG FREE! 


| SUPER SAVINGS! Newest. Finest, All 
i ue Buy DIRECT & save up to HALF! 
salesmen. Suld by AIR MAIL on HOME 


| § TRIAL. FREE Catalog. Write: 


§ MONEYSAVERS. 
Dept. PS7D 9530 Langdon Ave.. 
f Sepulveda. Cal. 91343 


ENJOY HEARING 


All-in-the ear a l Aid! 
Nothing over, under or benind 
the ear. . . no cords, tubes or 
wires. Simple slip-in fit. Full 
range volume control. 45 day 
tial. NO salesman will call. 
Order your free catalog! Write 
Rhodes Hearing today! 


or call 24 hrs./ day 


1-800-453-4905 


RHODES HEARING 
Dept. 12G Brookport, IL 62610 


` WATER PURIFICATION 
DRINK PUREST WATER! Home Distill- 


ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981. Center Hill, FL 
33514-0459. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP. Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self-Hypnosis. Sleep 
Learning Catalog! Drawer PS400, Rui- 


doso. NM 88345. 


NEW home study course in hypnosis. 
Amazing secrets revealed! Free details! 
,Hypnosis Power, Box 2200-P. Quincy, MA 
02269. 


NEVER diet again. Stop smoking forever. 
Guaranteed, Free. Riley's, 7051 North 97th, 
Milwaukee, W] 53224. 


HAIR CARE 


MINOXIDIL. Grows Hair 4 Months. Box 
1213, Makati 1299. Philippines. 


LOANS BY MAIL 


FREE MONEY! 2300.000,000 GIVE- 
AWAY, Grants. Never repay. Details $1.00. 
Jzkla, Box 3066- P579, Seminole, FL 34642. 


BORROW any amount! Get Visa: Master- 
Card! Instant reply! Sunrise. Box 42Р, 
Bethpage. NY 11714-0042/(516) 349-1649. 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates P3. C.S. 9008. 
Baldwin. NY 11510-9008. 


BORROW 3500 to $200.000.00 Fast on 
Signature. Galbraithe, 25 Dongan Place, 
New York, NY 10040. 


CREDIT RHEPAIR/CREDIT CARDS: 
Free-Big Package details. First American, 
Ltd.. (213) 285-8758. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
МАСС PS-7, Box 5399, Torrance, CA 90503. 


ÁO $500- E 


"Омез 


VISA! MASTERCARD! Bea ЙГ — of 
Credit Experience! Apply Toll-Free, 24 
Hours: 1-800-888-8851, Extension 26. 


$5, ооо CREDIT! No credit check! Not 
Information. Actual credit!(813) 791-8550. 


BORROW $60,000 “Overnight”. Any pur- 

poe Keep indefinitely! Free details! Write: 

fartin, Box 1593-SP, Safety Harbor. FL 
34695. 


BORROW 35()0-350,000! "Immediately." 
On signature. KEEP INDEFINITELY! 
Credit-19. Box 343, Tomball, TX 77375- 
0343. 


BO BY MAIL Get $500-375.000 
Quickly. Nearly everyone qualifies! Request 
Free application. MJS Industry, Box 531. 
Bronx, NY 10461-0531. 


SIGNATURE Loans, Credit Cards ob- 
tained quickly! Dominion, 3540 Summer 
Ave. Ste.307 A. Memphis. TN 38122. 

GUARANTEED BANK CREDIT, $1.00 
Application Fee: LeRoy Powers. POB 157. 
Rockwood, MI 48173. 


QUICK Loans, Credit Cards Issued Na- 


tionwide! Guaranteed! Empire, 1800 3. 
Robertson #931-М, Los Angeles, CA 90035. 


BORROW 350,000 "FAST". Any Purpose. 
Guaranteed. CAPITAL. Box 561359-PS, 
Charlotte, NC 28256. 


VISA/MASTERCARD. Limits to 
$5,000.00. No savings account required. 
Business loans to $500,000.00, Signature 
ane to $40,000.00. 1-904-642-7107 24 

Ours. 


NEED EXTRA CASH? Well cash your 
postdated check until your next payday. 
1-800-445-0680. 


POSTDATED CHECK LOANS. GET 
$50.00. FAST E-Z APPROVAL. CALL 
1-800-882-1050. 


UNSECURED LOANS!— Visa; Master- 
cards—Plus More! Fast, easy—proven 
method. Any amount, purpose. E-Z payback 
plan! Credit, no problem. Call now: (714) 
640-1044: MoneyExpress, 4521 Campus 
#386B, Irvine, CA 92715. 


MAGIC TRICK, PUZZLES 


MAGIC Tricks, Books, Puzzles. Jokes 
And More. 4 Catalogs. Over 2000 Items. 
Send $4.00. Refundable First Order. Wink- 
ler's Wonders, 24 раса Road, Dept. PS7-89, 
Oakdale. CT 06370 


JOKES & NOVELTIES 


FREE Catalog! Things vou never knew 
existed! 1600 Novelties, Jokes, Science, 
Hobbies, Surprises. Johnson-Smith, F-03, 
Bradenton, FL 34206-5500. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego. CA 92105. 


FREE! Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734. Mans- 
field, OH 44907. 

50 YEARS OLD DIFFERENT 
United States, over fiftv vears old-25e with 


approvals. Jaxon, Box C1l-H, New Rochelle, 
New York 10804. 


FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867. Santa Clara, CA 95054. 


DISCOUNT Stamps. Request Countries, 
Free List. IVA, Box 197-B, Hanford, CA 
93232. 


J SPECTACULAR! 300 BREATHTAKING 
STAMPS from 25 COUNTRIES. Only $1.00 
with latest bargains and sensational a 
provals. Stamps +. Dept. 5G9. Box 982F. To- 
ronto. Canada M4Y 2N9. 


FREE! Big Catalog— New edition list- 
ing thousands of bargains on Worldwide 
stamps. packets, albums. and accessories. 
FREE when requesting stamps on approval. 
Buv what vou like. Return balance. James- 
town Stamp Company. Dept. E79PS, James- 
town, NY 14701. 


AMAZING! 35 Big Colorful foreign 
equ only 10е. Approvals. Eric's. Box 


581-N. Lewsiton, NY 14092. 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND Old Coins, Jewelry, Gold Nuggets. 
New Patented Revolutionary Device. Free 
Catalog. Gardiner Electronics, 3131L. М 
35th Ave., Suite К, Phoenix, AZ 85017. 


CABLE EQUIPMENT 


CABLE TV SECRETS - the outlaw pub- 
lication the cable companies tried to ban. 
HBO, Movie Channel, Showtime Descram- 
blers, Converters, etc. Suppliers list in- 
cluded. $8.95. Cable Facts. Box 711-PS. 
Pataskala. OH 43062. 


CABLE T.V. CONVERTERS Jerrold, 
Oak. Scientific Atlantic. Zenith, & many 
others. "New" MTS stereo add-on: mute & 
volume. Ideal for 400 & 450 owners! 1-800- 
826-7623. B&B INC. 4030 Beau-D-Rue 
Drive, Eagan, MN 55122. 


CABLE TV BOXES We sell onlv the best 
low prices, we ship COD. $2.00 for catalog 
Ace Products, PS5 РО. Box 582. Dept. 5, 
Saco, ME 04072, (207) 967-0726. 


CABLE TV CONVERTERS 


Why Pay a High Monthly Fee? 


| Jerrold, Oak, Hamlin, Scientific Atlanta. Zenith, and more! 
60 day warranty Shipment within 24 hrs. For fast Serv 
| ce MC VISA C Q.D, Telephone orders accepted. Eve- 
ning hrs. also. (312) 698-1259. Stamped Envelope (506) 
| postage for FREE catalog. No. I. orders 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, 111. 50016 


CABLE-TV BOXES 
Descrambler * Converters 


FHEE CATALOG 


TRANS-WORLD CABLE CO. 
12062 Southwest 117th Ct., Suite 126 
Miami, Florida 33186 
800-442-9333 


CABLE ТУ converters bargain headquar- 
ters: Oak, Jerrold, Tocom, Zenith, Hamlin, 
Scientific Atlanta. Visa М/С cod, Call now 
415-584-1627. 


jutv18gaF:415 


PREVENT DESCRAMBLER DETEC- 
TIONI! Install “TECH-BLOCK” Today! 
$19.95 PPD. The Stage Door Video, РО. 
Box 576, Burnsville, C 28714. 


CB RADIO 


POLICE—FIRE SCANNERS, CB'5 
HAM, MARINE 2-WAY, ANTENNAS. HPR, 


SATELLITE TV 


_ DECODER: Build your own independent 
Videocipher II decoder and receive free Sat- 
ellite TV pictures. Simple instructions. 


Radio Shack parts list and circuit board, 
only $49.00 (U.S.) Send cheque or МОР 
alifax 


able to: С.А. Comeau, Box 1327, 
North. N.S. Canada, B3K 5H4. 


SatelliteTV Ж 


Save 30%- 6050848 
М Systems 


Plus upgrades for present owners: 
Receivers, IRD's, movers, МАЗ, 
LNB's. Feeds. 6 to 16 dishes & 
Ku equipment 

Names 


Like — 
.. Chaparral, Uniden, Drake, 
"A Houston, Channel Master, etc. 


(1. 800-334-6455 
|, SKYVISION INC.* 
* 2026 COLLEGE WAY 
J 5 Ф. FERGUS FALLS, MN 56537 | 


INSTALL OR UPDATE YOURSELF! 


FREE Catalog 36 Pages. Major Brands. 
Nobody undersells WEST-Since 1977. 
(800) 222-9064. 


FREE Sample! Satellite Television News- 
letter. Hi-Tech Talk, Box 86-PS, Montgom- 
eryville, PA 18936. 


VIDEOCYPHER SATELLITE DECODER 
SCHEMATICS ‘Complete Set! Audio & 
Video Parts list—much more! $9.95. The 
Stage Door Video. РО. Box 576, Burnsville, 
NC 28714. 

VIDEOCIPHER Decoders. Catalog $4. 
Skywatch-PS, 238 Davenport, Toronto, Can- 
ADA, M5R1J6. 


VIDEO 


MICROWAVE TV RECEIVERS 
1.9 to 27 GHz 


16021 230-040 
QUANTITY USCDUATS 


widen pidot 
LIFE THME WARRANTY 


VISA/MC/COD 


RENTAL MOVIE STABILIZER. Connect 
between VCRs or to monitor. $69.95. 1-800- 
367-7909. ° 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
tonewood, tools, varnishes. parts. accesso- 
ries, strings. cases, instruments, bows. Vi- 
olin, noa kits. Catalog $1.00. Dept. MT, 
4026 W. Belvedere Ave., Baltimore. MD 
21215. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/ Promotions. Broadway Music, Box 
7438-PS. Sarasota, FL 33578. 


SCIENCE & CHEMISTRY 


COLD FUSION 


REACTOR PLANS $9.95: WITH 


PC DATA FLOP/DISK $19.95; + 
$3.00 P&H; SEND CHK/MO TO 
M&M ASSOC., P.O. BOX 176, 
TAMAQUA, PA 18252. | 


225 PAGES! 1988 Glassware, chemi- 


cals, equipment, books, experiments. 
DINOSAU 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US! 
REFUNDABLE. Analytical Scientific, 
11049 Bandera San Antonio; TX 78250. 


(512) 684-7373 VISA. 


116 | POPULAR SCIENCE 


| fessional. 


and charts! Most compre- - | 


"EXPERIMENTERS" LABORATORY 
CHEMICALS - GLASSWARE, Catalogue 
$1.50. established 1953 Hagenow Labora- 
tories, 1302 Washington, Manitowoc, Wis- 
consin 54220. 


10809 CATALOG, 200 | pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to pro- 
$2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624. 


CHEMICALS AND LAB EQUIPMENT. 


| Chemicals, small or large quantities, for 


your convenience. Glassware, Scales. Mi- 
croscopes available. Send $5.00 for cata- 


| logue. Chem Lab, 1060-C Ortega Way, 


Placentia, CA 92670. 
EDUCATION & INSTRUCTION 
WORLD WIDE COLLEGE OF AUC- 


| TIONEERING, INC. Since 1933. Term Soon. 
| Free Catalog COL. Gordon E. Taylor. Box 


949, Dept. 3 Mason City. ІА 50401. 515: 


423-5242. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. ACCREDITED, INEXPEN- 
SIVE, FAST. FREE INFORMATION. DR. 
JOHN BEAR, P.O. BOX 7070-177, BER- 
KELEY, CA 94707. 


SUPERLEARNIMG! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning. 450-PS7 Seventh 
Avenue, N.Y.C. 10123. 


TERMPAPER assistance. 16,278 topics 
available! 306-page catalog—rush $2.00. 
Research, 11322 Idaho, #206KT, Los An- 
geles 90025. TOLL FREE HOTLINE: 800- 
351-0222 (California: 213-477-8226). 


PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. PO. Box 790906, Dept. PS, Dal- 
las, TX 75379 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. Mo 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
Dept. 347.850 E. 58th St.. Chicago. IL 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute. Drawer 79PS- 
2158, Boca Raton, FL 33427. (4071368-2522 


UNIVERSITY DEGREES Without 
Classes! Accredited Bachelor's. Master's, 
Doctorates. Free Revealing Facts! Thorson- 
PS6. Box 470886, Tulsa, OK 74147. 


FREE College Tape External Degrees 
Business! Public Administration Graduate- 
Undergraduate, LAW Financial Aid (800) 
759-0005 LA SALLE UNIVERSITY 


PLANETS EXPLORED through ‘vivid 
videotapes. Free Catalog. SK YSHOW, 
13416 N. 32nd, Ste L111, Phoenix. AZ 
85032. 


FULLY APPROVED UNIVERSITY DE- 
GREES! Economical home study for Bach- 
elor's, Master's, Ph. D., fully approved by 
California State Department of Education. 
Prestigious faculty counsels for indepen- 
dent study and life experience credits (5000 
enrolled students, 400 faculty). Free in- 
formation — Richard Crews, M.D. (Нат- 
vard), President, Columbia Pacific Univer- 
sity, Department 2R57. 1415 Third Street, 
San Rafael. CA 94901. Toll free: (8001) 227- 
0119; California: (800) 552-5522; or (415) 
459-1650. 


COMPUTERS 


WORLD Largest Software Library For 


Apple IBMPC Write: Reliant, P.O. Box 
33610, Sheungwan, Hongkong. 


FREE Programs! All home computers! 
Send stamps. EZRAEZRA, Box 5222571. 
San Diege 92105. 


IBM Software $1.99 Per Disk Sample 
Disk + Catalogue For $1. Star Data, 333 
Cobalt Way, Suite 107, Sunnyvale, CA 
94086. 


FOR INVENTORS 


DEAL DIRECT VYITH 
REGISTERED PATENT ATTORNEY 


JI YEARS OF EXPERIENCE | 
U.S. & INTERNATIONAL PATENTS 


Patent and develop your idea with the 
experience of an expert. Call or write for free 


f confidential advice, information packet and 


forms for confidential disclosure and record of 
invention. 

i gerie aigreta ан А уй 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing In 
copyrights and trademarks 
Less than 1 hr from 
US Patent Office 
CALL TOLL FREE 1-800-442-2728 

ICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755 
ITI STILLWELL LANE. SYOSSET, NY H791 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958, Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


INVENTORS! Can уоп patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of serv- 
ice, AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
Canada call 1413! 568-3753. 


INVENTORS: INVENTIONS MAR- 
KETED & Developed for US. Patenting by 
Former US PATENT OFFICE EXAMINER, 
Professional Patent Engineer FREE 
INVENTION CERTIFICATES. Marketing 
Representative, Suite 3815PS Woolworth 
Building, New York, NY 10007. 


INVENTORS! Idea search being con- 
ducted by DC based firm. Call Ари, 1-800- 
888-6088 ext. 238. 


PATENT AND DEVELOP Your Invention. 
Registered Patent Agent and Licensed Pro- 
fessional Engineer. Send for FREE PATENT 
INFORMATION Every Inventor Should 
Have. Richard L. Miller, 12 Parkside Drive, 
Suite-N. Dix Hills. NY 11746, 15161 
499. 4343. 


REGISTERED PATENT ATTORNEY. 
D.A. Kettlestrings. 414 Hungerford Drive, 
Rocky ille, Maryland 20850; 


FREE help for inventors! No charge for 
recording forms and evaluation. Affiliated 
Inventors Foundations, 2132-1 Bijou, Colo- 
rado Springs, CO 80909. or Toll Free 1-800- 
925- 5885. 


| INVENTORS WARNING! 


Learn how to develop and protect your ideas * Avoid | 
getting "ripped o! Free info from Inventors Workshop 
| international à non-protit educational foundation» 78 years 
"Largest US organization with over 30 chapters + Many tree 
& low-cost seraces programs & assist 10 members such as 
* Invent!’ the national magazine for invention, creativity 
| & entrepreneurship Write to the address below - today" 
| * PatentSaver' * valuable and timely plan reduces cosis 
of patents А trademarks by 40-60",' Patent intingement 
insurance available call 818/999-2484 
* InvenTech Expo'™ annual tradeshow tor invention. 
technology transtericensing - Anaheim Mariott (Convention 
Center). Са!йогта. September 7-8 1989 800/243-2815 
* Please send SASE to Inventors Workshop International 
3201 Carte Malpaso, Suite 304, Camarillo. CA 93010 


E? The 
Inventors Reference Guide offers 200- 
sources. Free Details. Rose, Box 174P. Mid- 
dlebury, CT 06762. 


SEARCH! OPINION $150.00. 


NEED PROFESSIONAL ADVIC 


PATENT 
Registered Patent 1-800- 


876-6670. 


Attorney. 


LEARN how to offer your invention for 
sale or license. Free booklet outlines pre: 
cedures, royalty rates, ect aie Kes 
sler Sales Corporation, C-7-FI. Fremont, 
Ohio 43420. 


- INVENTIONS FINANCED at my Dollar- 
a-Month Invention School. 1-314-435-9290. 


| INVENTORS! The Innova- 
tion Centre, provides professional, low-cost 
evaluation of your idea. In Canada, call 
1-800-265-4559. CANADIAN 


INNOVATION CENTRE/ /WATERLOO—Ps, 
156 Columbia St. W., Waterlog. ONT.. N2L 
3L3. 
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| vestments, 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. In US. 
and Canada. Toll free: 1-800-225-5800. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANUFAC- 
TURERS REPRESENTATIVE, Suite 3815- 
PS, Woolworth Building, New York, NY 
10007. 


А NEW IDEA? Call National Idea Сеп- 
ter of Washington D.C. free info—1-800- 
247-6600 Ext. 117. Come see The Inven 
tion Store!’ 


IDEAS, inventions, new products wanted! 
Presentation to industry' exhibition at 
national innovation expositon. 1-800- 
288-IDEA. ISC-PS, 903 Liberty, Pittsburgh, 
PA 15222. 

INVENTORS: lf vou have an invention 
for sale or license, write for free booklet 


explaining how we can help you. Kessler 
Sale Corp., C-7-FI, Fremont, Ohio 43420, 


OF INTEREST TO ALL 


PREDICT YOUR FUTURE. Learn the aj 
less methods for a better life. Box 1393-РР. 
Newbern, NC 28560. 


LOW Interest Visa Card. Application. 
SSW, Box 20286, Bowling Green, КҮ 42102. 


(S 

AUSTRALIAN $10, Unique And Beauti- 
ful. World's First Plastic Banknotes. Order 
Now, $US20.00 Including Postage. Cash/ 
Cheque to: T. James, 3 Moresby Avenue 
Seaford, 3198 Australia. . 


NEED CREDIT? We'll give you a $5, 
credit card regardless of credit history, 
bankruptcy or credit problem! 98% guar 
anteed eligible. No bank deposit required 
No credit check. Free details. 304-7 116-561 
Ext. FC215. 


GROWING NUMBER Of Americans n 
telephone from anywhere to control (on/off 
their Central Heating. Airconditioning 
Computers, Lights, etc. How? $5.00. Hav- 
Source Engineering, Dept. 424, 496 La 
Guardia PI.. New York, Y 10012. 


PARENTING TIPS—ease the strain] 
Practical tips without the Psychology. $5.00 
sase, Grandma's Way, PO. Box 186, War- 
renton, OR 97 146. | 


CARIBBEAN ADDRESS: Enjoy the ben, 
efits of having | vour own offshore addre 
for sheltering income, making tax-free in 
uty-free purchases, orderi 
patent drugs not available in the U.S., va- 
cations, travel, jobs, retirement and more 
Send $3.00 for information to: Island Hide 
aways. PO. Box 012151, Miami, FL 33101. 


GOOD EATING 


RANDOLFS Biscuits and Gravy. Reci 
and Omelet Recipe. $3.00 ea. Sase. Kali 
Gifts, PO, Box 3385, Ontario, CA 91761. 


HOME BREWING 


_ BEERMAKERS! FREE comprehensi 
Catalog’ Newsletter. William's Box 2195 
P9, San Leandro, CA 94577. 


ELECTRONIC BEER CAN COOLER 
Battery operated (dry cells) take anywhere 
Information $2.00 Feeley, Dept. PS7. 
Bella, Iberville. Quebec. Panda J2X 4Y6 


WINEMAKING 


WINEMAKERS - BEERMAMKERS - F 
Illustrated Catalog - Fast Service - Lar 
Selection - Visa/Mastercard - (816) 254 
0242 - KRAUS, Box 7850-N, Independence 
Missouri 64053. 


OH PRESERVATIVES. (919) 929-8277 
CAROLINA 27514. 


33525. Seattle, WA 98133. 
SPECIAL SERVICES | 

Sateen араараа Vay eesti. vem iT 
INFORMATION On Anything. Ferguso 


Research Specialists. 60-15 Woodside Ave 
nue, Woodside, NY 11377. 


Classified 


$9.35 PER WORD 


10 word minimum 
BOLD FACE CAPS add $1.00 a word 


E. Jones, 345 East 


TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. 


Main St, 


POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART 


WORD COUNT: Each word or initial in name and address must be counted as a word: John 
counts as SEVEN words. PO. Box 3 counts as THREE words. City, 
standard 2-letter state abbreviation and zip code together count as TWO words. 


DEADLINE FOR ADS: See head of classified section. 


(PLEASE PRINT OR TYPE COPYe FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


Order 
Form 


TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


C Remittance of $ isenclosed to cover _____________insertions{s) in the issue(s). 
5 C] CHARGE to: Exp. Date = 
1 2 3 4 | 
5 6 7 8 
к 9 | 10 11 12 
13 14 15 16 
17 18 19 20 
j 21 22 23 24 
25 26 27 28 
29 30 31 32 
5 , 34 35 36 
37 m 38 39 i 40 
| 41 42 43 44 
45 46 47 48 
49 50 51 52 
YOUR NAME PEASE FIR PHONE ' 
FIRM _ 
-— 
CITY _ STATE ZIP_ 
DATE: YOUR SIGNATURE 


PS 7/89 


SPECIAL SERVICES (Conti 


INCORPORATE without Legal Fees! 
Free Booklet Tells How—Includes Forms 
—Call Now: (800) 345-CORP. 


IS It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 122-A. 


GOV'T SURPLUS 


Autos. ..Vans. . . Boats: . . Airplanes. . Millions 
Surplus Bargains ... many 1% original cost! 
“Nationwide Sales Directory" —$3.00. Dis 
posal. Box 19107-FS, Washington. DC 
20036. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Seizure: Box 4309- YG, West 
Covina, CA 91791. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 


tious Metals, 10 S. Wabash, Dept. 1057, ' 


Chicago. 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


PERSONAL 


COLLEGE DEGREES, High School Di- 

lomas. Authentic looking. Free Catalog. 

ational Certificate. Dept. PS-136, 210 5th 
Avenue, New York 10010. (718) 768-6803 
Ext. 100 (24 Hours), d 


BIRTHDAY Starmap with constellation 
lines and names. Send $3.75 your Birth- 
day Latitude and approximate time of birth 
to: Starmap. P.O. Box 418, Alburtis. PA 
18011-0418. 


HERBS— YOHIMBINE. PAU D'Arco. 
and others. Catalog $1.00 (refundable). 
Jude Herbs, Box 563PS. Huntington Sta- 
tion, NY 11746. 


ELECTRONICS, STEREO HI Fi 


HIGHLY SENSITIVE, Ultra-small trans- 
mitters (bugs). Catalog $2.00. Cony elec- 
tronics Distributors. PO. Box 4172, 


Springfield, IL 62708. 

VCRS-TVs-Power Tools- 
Appliances-all at discount prices: Price List, 
$1.00 refundable with order. LAKE, Box 
221, Okauchee, WI 53069. 


ELECTRONICS BEER CAN COOLER. 
Battery operated (Dry Cells) take any- 
where. Information $2.00. Feeley, Dept. 87, 
pe Bella. Iberville, Quebec, Canada J2X 
4Y6. 


JEWELRY 


CLOSEOUT Jewelry. 55¢ dozen (Catalog 
.25e!. Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


PLANS & BLUEPRINTS 


REVOLVING SWING Plans $4.00. Cali- 
fornia Design, 417 Associated Rd.. #142A, 
Brea, CA 92622. 

PLANS for World Championship et 


Box Derby, $14.95, Bruce Finwall, 976 
Foothill, Unit 508, Claremont. CA 91711. 


TOYS 
HANDMADE WOODEN ROCKING 


TOYS. Brochure $1.00. JM Toy Co.. 10061 
Dale Drive, Wadsworth, Ohio 44281. 


DELUXE SPRAY SET 


New set features 4 function nozzle 
& spray gun. Comes with a con- | 


tainer that holds soap powder and 
shut off valve to regulate water flow. 
Spray adjusts from fine to "power: 
jet stream" —ideal for washing the 
car, cleaning windows & siding, 


sprinkling... you name it! $10.95. 
Ti LaDel, P.O. Box 1244, Willow 
Grove, PA 19090. 


BOOKS & MAGAZINES 


LEGAL EXPOSED! Save $555's. 
Write Esquire Press, 547-86 Street, Brook- 
Ivn. NY 11209. 


“THE Divine Plan of the Ages" An aid 
to bible study. Free, Write: Tucson Bible 
Students. P.O. Box 36811. Tucson, AZ 
85740. 


HOBBIE/COLLECTION 


A WORLD OF DETAIL. Impressive pre- 
assembled 34" x 16" scale model of AN- 
CIENT ROME fulfills the need to connect 
with mankind's accomplishments while sat- 
isfving the desire for art and beauty. Cata- 
log available. Augustine Cityscapes, 9229 
Ward Parkway, Suite 320, Kansas City, MO 
64114, Call: 816-444-2606. 


GIFTS 


AMAZING FLOATING PEN! 

With Thermometer and Clock, $9.00, 
Without. $6.00. Catalog for 1990's w/ order. 
Order Now! B&B-S1. 117 Wisteria Court, 
Savannah, GA 31406. 


KNIFE MAKING 


SHARPENING Stone. Multipurpose 
Fine-Coarse Two Sided Stone For Sharp- 
ening All Knives, 8 x 2 х 1, $10.00Ea. Fost- 
aid Guaranteed 3 Week Delivery. A&R 

iquidators, POB 749, Troutman, NC 
28166. 
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Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


701 Radar Detection A Bel-Tronics bro- 
chure explains Ka Band photo-radar equip- 
ment. Some of the questions addressed: 15 
photo radar legal? Where is Ka Band photo 
radar being used? Is photo radar the only type 


of equipment that can be used at Ka Band? 


Free 


702 High-Tech Newsletter Join professors, 
engineers, and other professionals with the 
Casiolink, Casio's high-tech newsletter. The lat- 
est developments in electronic products are 
discussed, and useful applications from news- 
letter readers are shared. $2 


703 Telescopes Explore the universe with 
Celestron telescopes. Premium-quality optics 
are available for everyone— from beginners to 
advanced researchers. This 28-page color bro- 
chure has complete specifications. $1 


704 Summer in Colorado Discover the in- 
credible range of things to see and do in Colo- 
rado. A brochure from the Colorado Tourism 
Board describes the colorful character of the 
state's towns and resorts, culture, cuisine, ho- 
tels, night life, and history. Free 


705 Personal-Computer Tips In its detailed 
color brochure, CompuServ describes how to 
obtain access to America's largest information 
service. Its data banks include an encyclope- 
dia, news wires, and financial information. Free 


706 Boating/Sporting Accessories А 24- 
page color catalog from Davis Instruments is 
full of useful and unique gear and instruments 
for power and sail boating. It also includes 
hunting, fishing, and camping products. Free 


707 Vacation-Home Designs Home Plan- 
ners offers a wide variety of vacation and 
second-home designs, including A-frames, 
chalets, hexagons, and lodges for summer and 
winter fun, These homes sleep 2 to 22 and 
contain from 480 to 3,238 square feet. Con- 
struction blueprints are also available. $4.95 


Product information 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


708 Wood Finishing This revised edition 
of Minwax's 30-page guide offers time-saving 
tips and easy how-to instructions. Learn how 
to beautify and protect new wood and restore 
older wood to its original beauty. Free 


709 Mail Order Mantels As featured in a 
past issue of PoPuLAR Science, Newport Mantel 
and Panel Co. offers a wide choice of fire- 
place-mantel designs. The mantels are con- 
structed of wood and built to personal 
specifications. $4 


710 Exercise Bicycle Тһе M8.7sp Elec- 
tronic Cycling Simulator from Precor has 3-D 
graphics, scenic backdrops, pace riders, and 
programmed courses. It also has the ability to 
store a ride and recall it later. Free 


711 Wood-Burning Stoves Experience the 
warmth of wood without the hassle with a 
Whitfield Advantage 11 pellet stove from Pyro 
Industries. The pellets are made from lumber- 
industry waste, an environment-conscious, 
easy-to-use fuel. The Advantage 11'5 even, 
steady heat ensures you won't be heated out 
of your home. Free 


712 Roof Windows Roto Frank's colorful 
eight-page brochure describes how Roto's slim- 
profile roof windows feature low-E argon-filled 
gas and let in up to 75 percent more sunlight 
than regular roof windows, yet have an energy 
efficiency exceeding triple glazing. Free 


713 Concrete- Cleaner A brochure from 
Sakrete Concrete Products features Fade, a re- 
markable concrete cleaner that dissolves un- 
sightly grease and oil stains. You simply scrub 
away the stains then rinse to improve the ap- 
pearance of your concrete. 50¢ 


714 Water Safety A full-color brochure from 
Sporting Lives describes the SOSpender, a safe 
inflatable floatation device for use when fishing, 
boating, swimming, sailing, duck hunting, 
surfing, or canoeing. Free 


715 Recreational Vehicles The 32-page 
1989 Sunline brochure describes more than 
70 towable RVs and truck campers and in- 
cludes options, floor plans, specifications, and 
Sunline's new, wider color selections. Free 


716 Sun Rooms Sunlite Industries Home- 
owner's packet is a complete introduction to 
America's most affordable sun room featuring 
General Electric Lexan in the roofing system 
and modular construction for do-it-yourself in- . 
stallation. $2 


717 Ноте Comfort Tempstar offers а 
14-page heating and cooling guide to buying 
its energy-efficient furnaces, heat pumps, and 
central air conditioners. The full-color book- 
let explains how the various systems work, the 
industry energy ratings, and how to maximize 
savings. Free 


718 Wood Finishing The color guide from 
United Gilsonite Labs offers tips on wood 
finishing, refinishing, and special stain effects. 
The guide provides how-to information for all 
phases of the wood-finishing process—from 
removing old paint to.choosing and applying 
new stains and protective finishes. It's from 
the manufacturer of ZAR Stains and Clear 
Wood Finishes. Free 


719 Gas Savers U.S. Auto-Tech's catalog 
features innovative products that are designed 
to save gas, increase engine and car life, and 
maintain high-performance motoring. Among 
the many products featured in the catalog are 
the famous Slick 50 and Bardahl products. 
Free | 


720 Hot Spring Spas Watkins’ new 18- 
page “Guide to a Better-Built Spa" introduces 
five models, all portable, self-contained, and 
fully insulated for energy efficiency. Also in- 
cluded in the guide are answers to frequently 
asked questions about spas. Dealers are lo- 
cated nationwide. $2 


- POPULAR SCIENCE Р.О. Box 5131, Pittsfield, Mass. 01203-5131 POPULAR SCIENCE JULY 1989 - 
§ Мое: POPULAR Science Massachusetts address is for Product Information only. i 
E Please send the items checked below. | am enclosing $1 handling charge (any - 
- number of items per coupon) plus amount required for priced items. Orders will not -| AM ENCLOSING ü 
à be processed unless accompanied by the $1 handling fee. Do not send cash. : ü 
1 01701 0 705 О 709 $4 J 713 504 0 717 $— — — — "or priced items - 
о 702 $2 О 706 O 710 O 714 0 718 E | 
t 1.00 — for handlin 3 
a © 703 $1 © 707 $4.95 (711 0 715 О 719 E " fi 
- D 704 rj 708 О 712 [1 716 $2 О 720 $2 $ TOTAL REMITTANCE - 
E | E 
- Name (please print) : 
1 Address City & State Zip : 
i PI d check d d toP 5 i 
ease send check or money order made out to POPULAR SCIENCE. | | 
-i No stamps or foreign currency. Allow approximately six weeks’ delivery. THIS COUPON EXPIRES SEPTEMBER 30, 1989 : 
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| These two machines share a great deal more than 
TWO BODIE © just a name. The опе on the top likes to win at the 
track. It's the specially modified Daytona Shelby 

: | | that posted IMSA СТИ victories this year, dust- 


ONE SOUL. 


ing competitors like Porsche and Nissan in the 
process. The one below likes to run on the street. It's the 
Daytona Shelby you'll find at your Dodge dealer. Available over 
the counter with 174 intercooled turbocharged horsepower. 
Multi-point fuel injection. Vented high capacity 4-wheel disc 
brakes. Speed rated 16" tires. And a close-ratio 5-speed Getrag 
gearset. So what's the connection? Simple. At Dodge, soul- 
stirring performance is what we're all about. And whether we're 


end wa dont hold e THE NEW SPIRIT 

back. F thing. | | 

Des ny (à "o J Dodge OF DODGE YSLER MOTORS 
BUCKLE UP FOR SAFETY 
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CARRY WIZARD POWER IN YOUR POCKET. 
SLIDE INA SOFTWARE CARD. OR PLUG INTO YOUR PC. 
TAKE CONTROL OF TOMORROW TODAY. 


The Wizard from Sharp lets you travel light and take all your personal and business data with you. 

The Wizard plans, organizes, reminds, informs, advises, calculates. An optional Organizer Link keeps you in 
two-way communication with IBM-PC compatible or Macintosh’ computers. Optional Software Cards adapt 
it for specialized jobs without specialized training. 

Discover the competitive edge for the Information Age. Call 1-800-BE-SHARP 


SHARP INVENTS THE WIZARD 


SHARP 


FROM SHARP 
© 1989 Sharp Electronics Corp. COME SHARP PRODUCTS" 


